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For long service life, 
this cash register motor 
has critical parts made 
of insulating melamine- 
formaldehyde. Page 138 
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Coal... Water... Oil... these are our sources of power. Our early use of each of 
them was crude and localized and wasteful— before the time of electrical wire. 

Now, wire harnesses horsepower. Wire traps it at its birth—even bringing about 
its generation. Wire packages power and brings it into our homes. Wire transforms 
power into a thousand different characters. 

The use of horsepower is a many-sided science, now that wire is here. Each 
specialized application has its specialized wire counterpart. The development of 
these wires is in itself a scientific undertaking .. . a challenge . . . an achievement 
...a source of pride for the wiremakers among whom a pioneering leader is Belden 
Manufacturing Company. 


WIREMAKER FOR INDUSTRY 
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Woteng Rolls Lite a Gill + « « 


Johnny Ski-jump took a header in the wet snow. 
He’s still in a complete whirl about it all, but he’s 
demonstrating an important fact: 

Nothing rolls like a ball. 

That fact has been put to work in precision- 
finished, tough, forged steel...in New Departure 
Ball Bearings. 


Because of their natural— and engineered — ad- 


EVER WONDER ABOUT NAMES? 
The name “New Departure” aptly describes 
that organization’s brand of thinking. The 
many new departures by New Departure are 
stepping stones of engineering progress. 


NEW DEPARTURE * Division of General Motors * BRISTOL, CONN. * Branches in DETROIT * CHICAGO * LOS ANGELES 
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vantages, New Departure Ball Bearings are prac- 
tically friction-free. They carry heavier loads at 
higher speeds. They assure rigidity and continued 
precise placement of moving parts. 


New Departure Ball Bearings are born of a match- 


less fund of practical experience—and original 
thinking. Wide recognition of this has made New 
Departure the world’s greatest ball bearing maker. 


> 


and Other Principal Cities 
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BODINE OFFERS... 


MOTORS TO SOLVE 
SPECIAL APPLICATION PROBLEMS 


1/6 to 1 2000th hp motors 


Fits your machine 


Many standard constructions 


Long operating life 


Over 3000 standard specifications are available in Bodine motors, making 
it easy to specify the correct motor for every requirement of space limita- 
NN . tion and service. Such wide variety allows flexibility as to location of the 
SSeS WMoQess motor in the finished product. This flexibility often enables a designer to 
lower the cost of his device, or to increase its attractiveness. At the same 

time, he is assured of dependability by specifying a Bodine motor. 
If you have a motor application problem, call on a Bodine engineer. 

Engineering service is available without obligation. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 


\ 


BODINE MOTOR PROVIDES QUIET POWER 
FOR RADIO TRANSCRIPTION TURNTABLE 


Noise is a big problem in radio broadcasting. Acoustic engi- 
neers are called upon to design studios so that unpleasant noise 
and reverberation are eliminated, and many studios actually float 
on rubber. 

To assure satisfactory transcription reproduction, the Fair- 
child Camera and Instrument Company built a transcription 
turntable in which the motor and all moving parts are mounted 
in rubber. A unique drive arrangement prevents transmission of 
any noise or vibration through the record and therefore through 
the pickup unit. 

As an added precaution, a Bodine motor was chosen for use 

Foirch’ ae in this device, since it operates with a minimum of noise and 

airchild Transcription Turntable, ° ° . ann . 

seperated by @ Bodine speed- vibration and provides the dependability required for such an 
reducer motor. application. 


_ WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS 
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Glass-Bonded Mica—Its Development and Use 


A. J. Monack draws on a background of intimate experience for his discus- 
sion of this unusual dielectric. 























Maintaining Constant Temperature Under an Electric Blanket... 110 
Electronic temperature control of the Simmons electrically heated blanket. 
Electronic Applications Reviewed at Chicago Conference ...... 112 





Industrial uses, including control circuits, high-frequency heating and com- 
munications, are subjects of papers briefed herein. 
Simplify Rotary Equipment Design with Arc Welding ......... 116 


A presentation of the trend toward substitution of welded steel for cast iron 
in motors and generators. 





























Inductive Frequency Changer Sets for Higher Working Speeds 125 


D. K. Frost looks over this class of equipment for powering high-speed 
machines and tools. 




















More on Scarcities in Critical Basic Electrical Materials ....... 130 
Following his report on shortages in metals last month, an editor looks over 
the situation in other materials. 

Recent Changes in an Established Design for a Home Laundry ... 132 


Wallace F. Oliver tells what was done to the Bendix automatic washer to 
improve the first models. 
































Philco’s New FM Receiver Features 5-Grid Detector Tube ...... 135 


William E. Bradley writes of novel features and new principles in the 
advanced FM system with a new detector tube. 






































Melamines Fill Tough Insulating Job in Cash Register Motors .. 138 
Resistance of these plastics to electrical breakdown is shown in tests. 
Analyzing the Action of D-C Inductive Time-Delay Relays ...... 140 





R. B. Immel writes as a design engineer about one method of securing 
controlled delay in relay action. 











Power Factor Correction is the Designer’s Responsibility .... .. 144 


Ralph B. Giles describes a method of improving power factor on a 3-phase 
supply to a 1-phase welder. 




















Reversed Refrigeration Cycle in New Packaged Heating Unit ..._ 148 


An electrically energized equipment for extracting heat from the ground in 
winter and reversing the process in summer. 
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ON THE COVER: The series motor which supplies operating power in a class 2000 
cash register, made by the National Cash Register Company, and discussed in certain 
technical aspects in the article on page 138. The motor runs at speeds up to 4000 rpm, 
developing %% hp. Designed for intermittent duty, it will operate on direct or alter- 
nating current of any commercial frequency. é 
























Light-weight—Resilient 4 a: 


NATIONAL ‘ig 
VULCANIZED FIBRE . 
protects against shock and strain 


.-.in products or plant equipment 


I it's a rugged material you want to protect your prod- 
ucts or plant equipment against shock and strain 
—you're sure of getting it in tough, durable 
National Vulcanized Fibre! 

One of the strongest materials per unit weight 
known, this versatile, hard vulcanized fibre can “‘take 
it’’ in every way. Resilient and light in weight 
(about half that of aluminum), it has outstanding 
impact, tensile and dielectric strength . . . is 
extremely resistant to wear and abrasion... 
and is machined and formed easily, economically. 
You get all this and toughness, too, in National 
Vulcanized Fibre. 

To be sure of improved performance for your 
products. or plant equipment, let a trained 
National engineer show you how this rugged 
material can be readily adapted to your 
production. Write for information. 


must be built to ‘take’ the 

rd knocks to which they’re sub- 

jected. That’s why so many of them 

—including U. S. Army foot lockers 

—are made of rugged National 
Vulcanized Trunk Fibre. 


Wilmington 99, Delaware ®) Offices in Principal Cities 
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(These data explain the outstanding performance of 

Tobe “Oil-Mites” . . . demonstrate their qualifica- 
tions for use under extreme humidity and temperature 
environment . . . show the diversity of mounting pro- 
visions, sizes, housings, and electrical ratings for con- 
venient incorporation in electronic and electrical ap- 
paratus. 


Winding: non-inductive. 
Impregnation: mineral oil. 


Case: seamless drawn steel, hermetically sealed; non-magnetic 
case (copper or brass) can be furnished. 


Terminals: non-removable tinned copper solder lugs riveted to 
phenolic bushings. 


Terminal Seal: oilproof gaskets between all adjacent surfaces 
in terminal assembly; terminal solder-sealed to assembly 
rivets; metal-to-glass-sealed terminals can be furnished if 
specified. 


Case Finish: tinned all over. 


Markings: type number. voltage and capacitance rating, and 
terminal identification ink-stamped on case. 


Insulation Resistance: never less than 2,000 megohms. 
Dissipation Factor: less than 0.008 at 1,000 cycles. 
Operating Temperature: minus 55C to plus 85C. 


With Attached Channel Bracket 
MFD 
|___Case C | 


A |Case B 
4.0 


-| st 2s | 
_ o ae 2x .05,2x.1 
nee d 5 ee a 
. 01 — 50 
| 2x .05,2x Jl 


Case F | Case G | Case H 
}or— 10 | 40 
2x05, 2x.1| 
o1— 5 
2x05, 2x.1 
01 —.1 01 — .25 


01 — 25 
28 Oo, 28.1 


Uniformity of size adds to the convenience afforded by “Oil- 
Mites,” allowing gang installation above or below the chassis. 
Both upright and inverted mounting can be furnished, as 
illustrated. Where necessary, variation can 
be made in style and position of terminal lugs. 


Reprints of this specification page are avail- 
able and will be sent on request. For detailed 
data on “Oil-Mites” and other Tobe Capaci- 
tors ask for Catalog 4611-EM. 
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They’re built to stand up indefinitely : .. 
to deliver full power with minimum losses 


on any installation involving extreme heat, 


corrosive fumes, moisture, oil, and grease 


HAT’s why you'll find U-S-S Amerbestos Cable in steel 
mills, foundries, glass works, kilns, boiler rooms, locomo- 
tives, ships, and other installations where ordinary cables 


would quickly fail. 


Amerbestos Wire and Cable of all types are insulated with 
felted asbestos which is spun right on the copper conductor. 
It’s then impregnated with flame-proof insulating compound 
and compressed into a firm, uniform insulating sheath. This 
sheath is seamless . . . will not unravel or disintegrate . . . yet 
can be easily and cleanly stripped away from the conductor. 


When more dielectric strength is needed, a layer of heat- 
resisting varnished cambric and a second layer of felted asbes- 
tos are added. Where resistance to moisture, oil, and grease 
is needed, the cable is impregnated with MFH black saturant. 


So, when you need electrical wire and cable of this or any 
other kind, get in touch with us. We probably have just what 
you need in standard types . . . or can make exactly what 
you require to your own specifications. 


LISTEN TO... The Theatre Guild on the Air, presented every Sunday 
evening by United States Steel. American Broadcasting Company, 
coast-to-coast network. Consult your newspaper for time and station. 


OTHER U-S‘S AMERICAN 
ELECTRICAL WIRE AND CABLE 
— age American Steel & Wire Company 
*N PS Conducting Rubb lea Y . , 
Shielded Wire and Cable. BW Cleveland, Chicago & New York 
*% Ampyrol — Synthetic-insulated Columbia Steel Company, San Francisco, Pacific Coast Distributors 


wire and cable for switchboards ATaa Te TT Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
and machine tools. AND CABLE United States Steel Export Company, New York 


™ ‘ciecing cable far percable tools, UNITED STATES STEEL 


motor leads, power cable. 
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“TORRIDOL” 
OT Tb ITRON 


This Stack Control Motor Was 
Especially Designed to Withstand 
Extreme Temperatures . . . In 
Combination with a TORRIDOL 
Oil Type CAPACITRON kt Is 
Now More than Equal to It’s Job! 


Stack control motors, because of their 
proximity to hot smoke stacks, must be 
able to operate continuously in high ambi- 
ent temperatures. For starting and running, 
a motor of this type depends on the ability 
of its capacitor to stand extreme heat. 


Because CAPACITRONS with TORRI- 
DOL are virtually unaffected by high tem- 
peratures, they made it possible for the 


manufacturer of this motor to design a 
smaller unit—thus gaining a more desir- 
able size at considerably less cost. 


CAPACITRONS with heat-resisting 
TORRIDOL are used by more than a 
dozen prominent motor manufacturers. If 
you are interested in extra safety factor, 
longer life and economy you owe it to 
yourself to .pet the facts on CAPACI- 
TRONS with TORRIDOL. 


% TORRIDOL is the amazing new scientific capacitor oil 
that withstands heat up to 600° F. without chemical change 
or decomposition. It is the result of one of the most exten- 
sive capacitor research projects ever conducted. 


Torridol CAPACITRONS Are Available NOW to Improve Your Product 


Tee CAPACITRON Company 


849 North Kedzie Ave., 


Chicago 51, Illinois 
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Make those motor 
plates of... 


end 


where production is high 


Consider what Alecoa.Ab plate castings 


will do for your motor pr on—permanent-mold 
and die castings for volume production, sand cast- 
ings where quantities of any one model are small. 

Little excess metal need be left on Alcoa perma- 
nent-mold and die castings, since dimensions can 
be held to close limits. Machining time and costs are 
consequently much less. Surfaces are smooth, 


taking a fine finish with a minimum of preparation. 


Sah Ae ns ee 
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In addition, you reduce the over-all weight of 
electric motors by making their end plates of 
aluminum. A four-pound saving on a 14 H.P. motor 
is typical. This means easier handling all along the 
line, and lower shipping costs. 

Check on the use of Alcoa Aluminum by calling 
the nearby Alcoa office. 

Or write ALUMINUM COMPANY OF AMERICA, 2179 


Gulf Building, Pittsburgh 19, Pennsylvania. 


NUM! 
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Excellent electrical properties 
Thin coating of insulation 
More conductors in a given space 


Ease of handling 
Easy stripping 
Light weight 


Resistance to ozone, wear, sunlight, 
water, chemicals, and most other 
normally destructive factors 


14 colors including NEMA standards 











Wire insulation 
made with GEON 
nas ALL these advantages 





Be sure to specify wire or cable insulated with 
GEON in order to get a// these advantages. Or, for 
information regarding special applications please 
write Department D-11, B. F. Goodrich Chemical 
Company, Rose Building, Cleveland 15, Ohio. 








B. F. Goodrich Chemical Company ....’:2.%..... 
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TRUARC helps Sargent produce 
Superior lock at lower cost! 


The new Sargent Integralock: the first completely engi- 
neered, precision cylinder lock in which all parts, knobs 
excepted, are for the first time made of high-strength, 


pressure-formed metals instead of castings. 


Send for booklet containing 
interesting engineering data. 


WALDES 
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RETAINING RINGS l 


U. S. PAT. RE 18,144 


“TRUARC HELPED MAKE THIS LOCK POSSIBLE” 
says Sargent & Company, New Haven, Conn., 
leading lock manufacturers for 74 years. 


IN DESIGN: ““Waldes Truarc Retaining Rings 
permit closer tolerances; result in more compact 
design; provide full circumferential bearing at 
vital points; help to make possible a 30% reduc- 
tion in moving parts.” 


IN PRODUCTION: “Truarc reduces machining op- 
erations, cuts assembly time, helps eliminate the 
grub screw hitherto universally deemed essential.” 


IN SERVICE: ““Truarc maintains accurate, unvary- 
ing relationship of parts, simplifies disassembly 
and reassembly, reduces possibility of damage 
in making repairs.” 


IN COSTS: “The many advantages provided by 
Truarc have contributed to the great economies 
that enable us to produce this finer-lock at a 
new low cost for a quality product.” 


Whatever your product, whether old and 
basic, or a comparative newcomer, there’s a 
Waldes Truarc Retaining Ring that will make 
it simpler, more economical to make and repair. 
For Truarc, with its never-failing grip and pat- 
ented design assuring constant circularity, gives 
you a new approach, a superior solution to 
fastening problems. Send us your drawings; 
Truarc engineers will be glad to show how 
Truarc can help you. 


Waldes Kohinoor, Inc., KEY 17H 
47-10 Austel Place 
Long Island City 1, N. Y. 


Please send Booklet on Truarc Retaining Rings to 
Name & Title 
Firm 


Address 





a Zone State. 


Ne 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1,N. Y. 


VISIT TRUARC BOOTH AT NATIONAL METAL CONGRESS, ATLANTIC CITY, NOVEMBER 18-22 
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lt counts the Zips in a zipper 


Eighteen G-E Neon Glow Lamps for 
indicators play a vital role in the new Potter 
Electronic Counter. Used by slide fastener 
makers to gain exact length and spac- 
ing of the fasteners, the dual predetermined 
Electronic Counter finds many diverse 
industrial uses. It employs G-E 
Neon Glow Lamps (1) to reduce current 
consumed, (2) for extremely long life, 


(3) to add more sales appeal. 


This dual predetermined electronic counter is a product of 
Potter Instrument Co., 136-56 Roosevelt Ave., Flushing, N. Y. 


-and it can improve your product 


ao new products improved with G-E 
Glow Lamps are pictured here. They merely 
hint at hundreds of other unbelievably low cost 
applications on home appliances, wiring devices, and 
many types of industrial equipment. Why not 
consider the following sales features of G-E Glow 
Lamps on your new products: 
1. Distinctive orange red glow. needs no cover glass. 

- Dependable long life—rated at 3,000 hours. 

. Very low current consumption. 

. Variety of sizes and wattages. 

. High resistance to vibration and shock. 

. Usable on AC or DC circuits. 


- Work on regular 105-125 volt circuits without the 
use of step-down transformers. 


. Practically no heat. 


FREE NEW FOLDER describes typical uses for G-E Neon 
Glow Lamps and gives lamp data. Write address below. 


‘E LAMPS 


GENERAL @ ELECTRIC 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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~ BILITY te carry a) “ Uivited bpace is an 


attribute. ‘of the sleeve’ bearing. i | of Bynting Bedirings 
used for such appligatio \s are. tHe. grankshakt main, 
connecting tod and piston pin Bearings of yd com=" 
bustion enginéssgQn your ern ob 
Bunting engineers. The Bunting Brass’ & Bish E _Cémpany, 
Toledo 9, Ohio. Brd@Nes iW Principal Cities. 
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he four types of Century motors 

shown here are designed to resist 
the dangers of hazardous atmospheres 
as described below. As a result they 
keep machines operating, keep shut- 
downs to a minimum on such equipment 
as— pumps, blowers, cooling towers, 
processing machinery, dye house equip- 
ment, textile finishing machinery, dryers, 
and bleaching equipment. 


Form J — open rated, general purpose 
motor — meets the needs for most in- 
stallations where operating conditions 
are relatively clean and dry. The top 
half of the motor frame is closed to keep 
out falling solids or dripping liquids. 


Use 1 of These 
4 Century Motor 


Splashproof motor — gives the necessary protec- 
tion where plants must be washed down — keeps 
water out of the motor even when a hose is applied 
directly on the frame. It also provides protection 
against rain, snow, sleet, and ice for outdoor in- 


stallations. 


Totally Enclosed Fan Cooled motors — protect 
against dust, dirt, grit, abrasives, mist, or fog that 
would destroy the vital operating parts of the motor. 


The inner frame protecting the motor is 
sealed to keep out harmful matter. 


Explosion Proof motors — protect 
against atmospheres charged with ex- 
plosive dusts or gases. See specifications 
for specific kinds of explosive hazards. 


For complete information on these and 
many other motor types to best meet your 
operating conditions, call in a Century 
engineer today. Cen- 

tury motors are built in 

sizes from 1/20 to 600 

horsepower. 
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.-- high octane 
gasoline 


Lo) 


-.- electric 
household appliances 


partners 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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® Creative men...engineers and engineering draftsmen...plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 
as lasting records. They may even have to use these same drawings years later 
to make new reproductions. 

For 79 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 
partnership has been so general, that there is scarcely an engineering or construc- 
tion project but what K & E products have played their part in it. 

One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 


fibers are stabilized and transparentized 

° © with Albanite, a K & E synthetic solid. 
in creafti Ng ALBANENE is permanent. Free from oils, 
it cannot “bleed” nor lose its transparency 

with time. For complete details, write to your nearest K & E distributor or to 


Keuffel & Esser Co., Hoboken, N. J. 


*Reg. U. S. Pat. Off. 























THE VITAL LINK IN EVERY INDUSTRY... 











WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


Today WILCO CONTACTS keep the power flowing in vital industrial appli- 
cations through their built-in capacity for precision performance and longer 
service life. WILCO CONTACTS function dependably in frequency oper- 
ations of every range by bringing to each operation requisite ductility, 
hardness, density, freedom from sticking, low metal transfer, high con- 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 

JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 


ductivity and arc-resistance. 


You likewise can depend on WILCO CONTACTS to keep the power flowing 
in your products, because exclusive patented WILCO processes assure 
unequalled qualities. WILCO engineers will gladly help you select from a 
great variety of available WILCO contact materials the particular con- 


ROLLED GOLD PLATE AND WIRE 
SPECIAL ALLOYS 


NI-SPAN C* 

New Constant Modulus Alloy 
tacts suited to your needs—-or develop new alloys for special purposes. 
* Reg. Trade Marx, The International Nicke! Co., In 
~ 





THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. © Branch Offices: Chicago, Detroit, Los Angeles, Providence 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
18 ELECTRICAL MANUFACTURING 








ASBESTOS CANNOT CA 


---USED EXCLUSIVELY 


ASBESTOS is a fibrous rock that has not 
changed in character for ages. It is the only 
known natural fibre that is absolutely incom 
bustible. Asbestos is the protecting element 


in U.S. Motor windings 


Life of a motor is proportional to the life of 
the insulation protecting the windings. If 
carbonization starts to progress, the insula- 
tion chemically and physically changes from 
an insulator to a conductor. Thus, destruction 
of the windings is threatened from failure of 
the very thing that was originally designed to 
protect them. 


Materials commonly used for insulation in- 

ide varnished cloth, oiled linen, paper, 
press-board, insulating varnish; but a// of 
Not one of them is fire- 
proof. All of these, even the best, will dete- 
under the temperatures at 
motors are often called to operate. Repair 
shops, busy rewinding motors, furnish proof 


these will carbonize. 


riorate which 


of the continuous carbonization of motor 
windings. 


Contrast such construction with the advanced 
U.S. Motor method of using Asbestos as the 
protecting element. While there is no way 
of protecting motors to guarantee perpetual 
life, the U. S. Asbestic Process of insulating 
windings infinitely increases motor life. Dan- 
ger of breakdown is minimized. 


Asbestos is the greatest of all pliable, heat- 
resisting materials because it cannot car 
(That’s why asbestos is used in 
automobile brakes.) Being soft and flexible 
it is an insulation that can be folded and 
worked into the windings of U. S. Motors 
Asbestos is a high heat conductor. It trans- 
mits heat away from the inside of the motor 
much faster than ordinary elements. 


U.S. MOTORS 


ASBESTOS-PROTECTED 


honize 


IN U. S. 


BONIZE 


MOTORS 


When asbestos insulation was developed by 
U. S. Motors there was no manufacturing 
plant in the country which offered the facili- 
ties for processing asbestos fibre suitable for 
U. S. Motors application. No manufacturer 
of ordinary insulation was equipped, either 
with machinery or knowledge, to make as- 
bestic material of the kind required, so it 
was necessary for the U. S. organization t 
devise means for processing this material 
The pure asbestos is first treated to render 
it moisture-proof. Sheet asbestos is cut and 
molded to conform with the perimetrical 
shape of each stator slot. Die-cut shapes are 
made to fit between coils and between phase 
windings where coil ends are nested 


The impregnating compound, Asbestosite 
produced by reducing asbestos fibre rock t 
a very fine powder. This asbestos base is 
held in colloidal solution with high volatile 
diluents which are driven off after the com- 
pound permeates the windings 

Through baking and particular curing means 
the Asbestosite is hardened and forms a solic 
intimately attached to and isolating ever) 
turn of windings. 

Asbestos-protection is an exclusive U.S. Motors 
feature, pioneered, patented and perfected by 
U.S. engineers. It’s the answer to long mot 
life. Reauest Bulleti 


7 ° 


U.S. MOTORS 


submerged in an impregnating tank of 
Asbestosite. The latter penetrates the 
windings and surrounds each wire with 
a coating of asbestos. An interrupted cur- 
rent is passed through the windings to 
gently vibrate and isolate each wire. 


The heart of a motor is its hottest spot. 


Asbestos is used in U.S. Motors to protect 
the windings against heat. Barrier walls 
of asbestos are inserted in each stator slot. 
Coil separators of asbestos plate-board 
are positioned to insulate and provide 


ono 
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U.S. ASBESTIC PROCESS 


(A) Empty stator slot. (B) Formed cell of Asbestos. 
(C) Windings inserted. (D) Asbestosite (indicated 
in color) penetrates every interstice. 


heat-proof walls between coils in each 
slot. The lips of the asbestos barrier be- 
tween the wires and the steel are over- 
lapped at the tooth tips. This forms a cell 
of sheet asbestos between the copper wind- 


U. S. Horizontal Syncrogear Motor ings and the steel core. Then the stator is U. S. Horizontal Varidrive Motor 


* 
“* * 


The QUALITY LINE of Power RAST 
5 


VARIDRIVE MOTORS ....... . - for infinite speeds (i 
SYNCROGEAR MOTORS . . « « for multiplied ee oat 
DMOTORS .. . . . Horizontal and Vertica O R 
eiadane motors... .. . .. .. Horizontal and Vertical af .¥ M yee) S 
TOTALLY-ENCLOSED MOTORS .... . . for hazadous services 
AERO-TEST STANDS ........ =. . for aircraft servicing 
AUTOSTART Grinders and Buffers 


U.S. ELECTRICAL MOTORS Inc. 


NTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 
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'--RED INDEX shows the highest 
or lowest temperature reached! 


Simply swing the red index to the low side of the temperature pointer, and the index 
will move to the lowest temperature reached, and remain there until manually reset. 
For highest temperature record, simply swing the red index around to the high side 
of the pointer. 

The index movement in no way impairs the guaranteed high accuracy of the 
WESTON Thermometer. 

Thus the WESTON Maximum-Minimum Thermometer provides, at only slightly 
above ordinary thermometer prices, a means of obtaining high or low temperature 
records on equipment or processes where these extreme temperatures are critical. 
Ideal for transformers, sterilizers, ovens, chemical equipment, food processing, etc. 
For complete information, consult your nearest WESTON representative. WESTON 
ELECTRICAL INSTRUMENT CORPORATION, 582 Frelinghuysen Avenue, 


Newark 5, New Jersey. 
* @ We % Nt 0 { Lashunmenis ee 5 eeeeerkrkekef#eee#sg=<=eee##eeeee#e#e ® 


ALBANY © ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO © CINCINNATI © CLEVELAND © DALLAS © DENVER © DETROIT © JACKSONVILLE © KNOXVILLE + LOS ANGELES » MERIDEN © MINNEAPOLIS + NEWARK 
WEW ORLEANS © NEW YORK © PHILADELPHIA © PHOENIX © PITTSBURGH © ROCHESTER © SAN FRANCISCO © SEATTLE © ST. LOUIS © SYRACUSE © IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTB. 
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RHEOSTATS 


.. « Increased Quantities Now 
Available on Short Delivery Cycle ! 


TYPE PR-25—25-watt rating. Temperature rise, 140°C. Standard resistance 
values, 1 ohm to 5,000 ohms. Diameter, 17'2". Depth behind panel, *@". 


TYPE PR-50—50-watt rating. Temperature rise, 170°C. Standard resistance 
values, 0.5 ohm to 10,000 ohms. Diameter, 2%°¢@". Depth behind panel, 134”. 


TYPE PRT-25—(AN3155-25). 25-watt rating. Fulfills AN3155  specifica- 
tions. Totally enclosed. Heat-radiating black finish. Rear terminals 
Standard values, 10 ohms to 200 ohms. To 5,000 ohms on special order. 
Temp. rise, 140°C. 


TYPE PRT-50—(AN3155-50). 50-watt rating. Same construction as PRT-25, 
to AN3155 specifications. Standard values, 5 ohms to 200 ohms. To 10,000 


ohms on special order. Temp. rise, 170°C. 
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INTERNATIONAL RESISTANCE CO. 


(AN3155) 
401 N. BROAD ST., PHILADELPHIA 8, PA. 
COTAET VOOR CNC REPRESENTATIVE Canadian Licensee: International Resistance Co., Ltd.. Toronto 


FOR COMPLETE DETAILS , 
ELECTRICAL MANUFACTURING 
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want to strike a new note, 


Electric Guitar 221%", molded by 
F. E. Reinhold, Los Angeles 
Manufacturer: Kissel Co., Los Angeles 
Sold by: Conn Instrument Co. 
4 


in your product?| 


ALTON) 
PLASTICS 


SERVING INOUSTRY. .WHICH SERVES MANKIND 
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Here is another ideal example of complete harmony between material 
and product needs. 
Resinox ... now being used in large area moldings... meets the follow- 


ing important requirements for this attractive new-style electric guitar: 


1. Molds readily to intricate design... minimizes handwork. 


2. Handsome color and finish are inherent... and lasting 


3. High impact strength 


4. Resistant to high heat, water, acids 








5. Exceptional electrical insulating properties 


6. Good sound insulation... hushes errant vibrations 

You may or may not make musical instruments, or communication devices 
.-. but Resinox and Monsanto's Family of Plastics do offer a wide 
variety of properties—a wide variety of opportunities for all to 
improve product and sales by astute applications. 

Full details on Resinox, Monsanto's famous thermo-setting phenolic 
molding material...or any other Monsanto Plastic are yours for the 
asking. Simply address: MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield 2, Massachusetts. In Canada, Monsanto Ltd., 
Montreal, Toronto, Vancouver. Resinox: Reg. U. S. Pat. Off, 
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Write for your copy of 


BULLETIN 200 on automotive electrical control devices for... 


Passenger Cars Trucks and Trailers 


Busses and Trackless Trolleys Tractors 


Distribution limited to equipment man- 
ufacturers and design engineers. Request 
your FREE copy on company letterhead. 


Address Dept. D. 


R-B-M Division 


Essex Wirt CORPORATION 


Logansport, Indiana 
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Battery Chargers 


Marine and Diesel Engines 


Aircraft 


= 


Industrial Electric Trucks 


Gas Engine Auxiliaries 


LIS Ol ee eee eit Be ee at 
COMMUNICATION AND ELECTRONIC USE 
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To insure continuous, accurate temperature control, the controlling 
thermostat should be tamper proof. Unauthorized tampering with 
the thermostat mechanism or changes in setting may be dangerous 
and can slow up production and impair quality. The contact assembly 
of the Fenwal THERMOSWITCH Control is completely protected 
by the temperature sensitive outer shell. It is impossible to tamper 
with the internal mechanism of the THERMOSWITCH Control. The 
only means of changing the temperature setting is by turning the 
adjusting sleeve. Tampering with the adjusting sleeve may be elimi- 
nated by the addition of a tamper proof cap with wire and lead seal. 


Illustration shows a THERMOSWITCH Control with tamper proof 

cap and wire and lead seal. Combining this feature with the com- 

pletely enclosed electrical assembly of the THERMOSWITCH Control 

insures all-around protection from unauthorized tampering with 
the control unit. 


Investigate the modifications and spe- 
cial features available for your use with 
the Fenwal THERMOSWITCH Control. 
Study the “Fourteen Facts in Fenwal’s 
Favor” in our Thermotechnics Booklet. 


Write for your copy. 


a's 


“* £8 of “14 Facts in Fenwal’s Favor” 


FENWAL INCORPORATED 


61 PLEASANT STREET 


ASHLAND MASSACHUSETTS 





Thermotechnics for Complete Temperature Regulation 
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Excellent Delivery on 


Cast Bronze Bearings 


All your requirements in cast bronze bearings 

... particularly in the larger sizes ... can now 

Call be secured in days... not months. Our new 

JOHNSON BRONZE and enlarged facilities plus the return of over 

in five hundred skilled servicemen has made 

ATLANTA 

CAMBRIDGE, MASS. this excellent delivery possible. 

: ee On standard stock items ... UNIVERSAL Bronze 

CINCINNATI Bars, G. P. Bearings, Electric Motor Bearings 


Cc D ° nae . 
oe : ves ... wecan ship your order the day it is received. 


DETROIT ‘ 
vmieaue Why not check your requirements NOW? Send 


LOS ANGELES us your prints and your specifications. Remem- 
MINNEAPOLIS ber, only Johnson Bronze makes every type of 
NEW YORK . ° 
cain Sleeve Bearings...and every item we manufac- 
PHILADELPHIA ture is top quality. Write, wire or call—TODAY. 
PITTSBURGH 


ST. LOUIS JOHNSON BRONZE COMPANY 


SAN FRANCISCO 
SEATTLE 570 South Mill Street e New Castle, Pa. 
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THE INSIDE STORY OF (Alinbedm WAFFLE BAKER 
Vokes A delicious good-sized waffles 


NO WATCHING! NO BURNING! 
Sunbeam's centrally located thermostatic 
control (note the AlSiMag insulators) -re- 
sponds quickly to the grid temperature, 
preventing burning or under-baking and 
providing the kind of waffles you set it for. 


OVERFLOW RIM PREVENTS BATTER 
RUNNING OVER SIDES 


Even if you pour more batter than required 
for a perfect waffle, there will be no over- 
flow. An exclusive Sunbeam feature. 


EVEN HEAT DISTRIBUTION FOR 
PERFECT, EVEN NON-STICK BAKING 
This 1200-watt nichrome element, on AISi- 
Mag supports, gives even distribution of 
heat over the entire 80-square inches of 
both grids 


MAKES LIGHT, MEDIUM OR 
DARK WAFFLES 
Set this indicator for the shade of waffles 
desired and the Sunbeam makes that kind 
continuously 


SIGNAL LIGHT TELLS WHEN TO PUT IN 
BATTER AND WHEN WAFFLE IS DONE 


No guesswork —no sticking —no burning. 
Sunbeam's signal light indicates the correct, 
non-stick heat to put in the batter —tells 
when the waffle is perfectly baked, ready 
for removal. 
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at one time..... Adonatically [ 


kes 4 GOOD 


0 SQUARE AlSiMag element supports have ideal 

HES AUTOMATICALLY insulation qualities, excellent mechan- 
, . ical strength, are accurate, perma- 

nently rigid, cannot char. They perform 

perfectly at elevated temperatures. 


AlSiMag insulation in thermostatic 
controls and switches is life-time in- 
surance against insulation troubles in 
these vital spots. 


@ Custom made AlSiMag insulation in Sunbeam Waffle application. * AlSiMag insulators are accurate, mechan- 


Baker, lronmaster, Toaster, and other appliances assures ically strong, permanently rigid. Cannot char, operate 


the right insulation at every vital point. AlSiMag insula- perfectly at elevated temperatures. They are produced 


tors are custom-made of the AlSiMag composition which in volume at low cost. When you use AlSiMag insulation 


has the proper physical characteristics for the individual in your appliances you have no insulation worries. 


eC Le eee ee ee 


CHATTANOOGA 5, ee 2 Se eS 
44TH YEAR OF CERAMIC LEADERSHIP 


ENGINEERING SERVICE OFFICES: 
ST. LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 ® NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159 
CAMBRIDGE, Mass., 38-B Brattle St., Tel: Kirkland 4498 © CHICAGO, 9 S. Clinton St., Tel: Central 1721 
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 ® LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 





Molded plastic knobs and dials for radio—common now, but 
not when we introduced the first complete line of stock parts back 
in 1922. Here’s another Kurz-Kasch “first” that paid off! 


a shortcut to the production economies of to- 
morrow is somebody’s pet bright idea today. There's a time lag before 
that idea gets around. Meanwhile, if you’re the lucky customer of the 
originating molder, look at the pretty competitive position you'll be in! 


We've done this for Kurz-Kasch customers time and time again—and 
we're resolved to keep on doing it, as our past and present performance 
might suggest. So let’s get acquainted. Send for your copy of our free 
illustrated booklet, “A Businessman’s Guide to the Molding of 
Plastics’ —on your letterhead, please. 


kK UTZ I. asch For Over 29 Years 
aR 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ¢ Chicago « Detroit e Los Angeles ¢ Dallas ¢ St. Louis ¢ Toronto, Canada. 


ELECTRICAL MANUFACTURING 





ae 


THIS TALNING MACHINE 


St Cant play a Mader Froduclion ine. 


Sure, it was a good machine in its day: good 
design, good materials, good workmanship. 
But you'll admit there have been some devel- 
opments and refinements in later models that 
give them an “edge” in today’s markets. How 
about examining your manufacturing opera- 
lions ... your production “machine”... on the 
same basis? 


For example, there may be certain parts now 
being produced by conventional methods which 


SAGINAW MALLEABLE 


CAST FOR A LEADING ROLE IN INDUSTRY 
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j 
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could be turned out at less cost, in less time, by 
using ArmaSteel. This versatile metal, avail- 
able in a wide range of physical properties, 
reduces machining requirements through the 
inherent economy of castings, and provides up 
to 30% better machinability. 

ArmaSteel has replaced forgings and bar stock 
in scores of applications. It may well hold the 
answer to lower parts-costs in some phases of 
your production. 


IRON DIVISION, GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN 


ArmaSteel* 


*Reg. U.S. Pat. Off. 








We have designed many cables which 
have solved a multitude of problems. 
When you come to Ansonia for some- 
thing original in cables, our engineers 
will turn out a product to meet your 


specific requirements. 


Photo courtesy 
Bakelite Rerien 


IA ELECTRICAL DIVISION 
ECTICUT of 


NOMA ELECTRIC CORPORATION 
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KOPP 


Indicator 










The Indicator Glasses shown above are representative of Kopp products 
made for appliance manufacturers. 


Colors, properties, and dimensions 
A eee 


to meet your needs 


Kopp’s specialized experience and manufacturing facilities 

















ONLY GLASS ~ enable us to produce, in quantity, glass items having 
Can give you ALL these specified properties. For example, when you require a 
useful properties large number of identical parts of uniform color, or parts 


having exceptional resistance to heat, or high strength, or 


Hard, smooth, wear- ability to withstand thermal shock—a special type of Kopp 


resisting surface glass is provided to meet your specifications. 


Won't rust 


The increasing use of industrial glass as a component 
Clear or colored, trans- 


parent or diffusing part of a wide variety of products shows an appreciation 


High electrical insulating of the useful qualities now available in this material. | 


values ae 
If you wish to investigate applications for glass in any of 


Resistance to thermal shock your products, we will be glad to confer with you and 


High strength and 
toughness 


Dimensional stability at KOPP GLASS, Inc. 


high temperatures 


give you the benefit of our experience. 


Non-fading colors Swissvale, Pennsylvania 








NOVEMBER 1946 


VARSLOT 


Vices is made from 100 percent 
rag paper combined with ‘‘Vart 


bias varnished cambsi 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e@ WOODBRIDGE, N. J. 
Varnished Combric Cloth eee Malta: liett 
oO he wif ys) /, 7 Varnished Combric Tapes “Varslot” Combination Slot Insulation 
artter Ae melas Synthetic Resin Extruded Tubing 
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AWNOUNCING 


a new bar contact tape service 
by D. E. MAKEPEACE COMPANY 
under license arrangement with 
WESTERN ELECTRIC COMPANY, INC. 


Further broadening our outstanding position in the laminated 
precious metal field, we are proud to announce our appointment 
as a licensee under Western Electric patents for manufacturing bar 


contact tape and attaching this tape to contact arms. 


sige 2 These bar contacts may be made in bi-metallic form of palladium, 


tS . . ° : ; 
we wd Pate platinum or silver, pure or alloyed, on nickel or nickel silver .. . 
or in solid form of any precious metal or alloy. We are now pre- 
pared to — 


- « « supply bar contact tape for your own 
attaching 
« - » attach bar contact tape to arms supplied 
by you 
- » » provide complete assemblies of arms 
with tape attached 
These new bar contacts result in a great saving of precious metals 
with larger contact area and with marked economy in attaching. 
bs Let one of our sales engineers help you compare the cost of our 
- |Z attached tape contacts with conventional types. 


, 
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lai CJLOQ@CE. PRODUCTS 


SHEETS * WIRE * TUBING * SOLDERS + FABRICATED PARTS AND ASSEMBLIES 
OF SOLID AND LAMINATED PRECIOUS METALS 


D. E. MAKEPEACE COMPANY 
Main Office and Plant, Attleboro, Massachusetts 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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“We need Precious Metal Performance... 
But Low Cost too” 





“Then the Solution is 
GENERAL PLATE 
LAMINATED METALS yee 










Overlay _ precious 
metals, one side or 
both sides, any 
thickness. 












Base metal... 
steel, copper, nickel, 
etc. 


™ 













Economy .. . that is one of the many advantages 
why General Plate Laminated Metals should be 
given prime consideration whenever your designs call for 
precious metal performance. 

















SHEET .. . Available with precious 
metal on one side, both sides or wholly 
covered, inlaid and edge laid in practi- 
cally any combination of precious to 
base metal. Base to base metal com- 
binations also available. 


These permanently bonded laminations of precious to 
base metal combinations give you actual precious metal 
performance ... yet their cost is a fraction more than 
base metals. 













In addition, General Plate Laminated Metals... sheet, 
wire or tube... give you such advantages as better 
workability, better spring properties, corrosion resistance, 
better electrical conductivity, long life, ease of fabrica- 
tion, ease of soldering and mechanical and structural 
properties not found in single solid metals. 


Better check into the advantages of General Plate Lami- 
nated metals, today. Our engineers will gladly help you 
with your problems. Write: 











TUBE . . . Solid precious metal, lined, 
or covered in a wide range of diameters 
and odd shapes. 

















WIRE . . . Shaped, solder filled, channel, 
solder flushed, squares, flats, ovals and 
irregular shaped. 








GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
ATTLEBORO, MASSACHUSETTS 









| 
| 
| 50 Church Street, New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, Altadena, Calif.; Grant Bidg., Pittsburgh, Pa. 
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ELIMINATE VIBRATION. 


Daytom V-BELTS W/Li MAKE POSSIBLE THE EXACT 
POWER TRANSMISSION 


Hn ° DRIVE THE PARTICULAR 
Liu at LLL 
You are undoubtedly familiar with all the advantages = 


of V-Belt power transmission. Our point is simply that SEND FOR THESE TWO BOOKS UT ed 
you get all these advantages in full with Dayton V-Belt 
Drives. For back of every Dayton V-Belt are 40 years 
of research and experience in engineering specialized 
rubber products for specific industrial applications. 
Remember, a Dayton Power Transmission Specialist 
will be glad to confer with you at any time. To get his 


assistance write 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 


Daytona Rulabax 


THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 


NOVEMBER 1946 35 





WU Tf PROTECTED ... from accidental 
a eR 





BullDog Ventilated 
LO-X BUStribution Systems 


cota “Lo-X” BUStribution Duct, manufactured by BullDog Elec- 
















tric Products Company, Detroit, makes plant layout flexible because it 
gives access to adequate power supply up to 4000 amp.., wherever it is needed. 
Wide. flat bus bars supported by porcelain insulators are arranged in closely 


spaced, paired phase design to assure low voltage drop by reducing reactance 





loss. 
at @ Varnished cambric — straight cut and bias 
The expanded metal enclosure of Ventilated “LO-X’’ BUStribution Duct @ Varnished cable tape 
simulates the effect of bus bars in open air, thus reducing temperature rise. © Varnished canvas 
The principal dielectric is air, which is the only insulation that has the faculty © Varnished duck 


of restoring its dielectric properties when and if a power arc occurs. Bus bars © Verniched olf 


®@ Varnished special rayon 
@ Varnished Fiberglus cloth 


are machine wrapped with Natvar seamless bias varnished cambric tape be- 
cause of its high uniformity and because it gives the required balance of high 
: , : : ® Varnished papers 
dielectric and high mechanical strength. : : 
® Varnished tubings and sleevings 
If you require insulating materials with good physical and electrical per- sateen ae 

® Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Write for Catalog No. 20 


NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
ELECTRICAL MANUFACTURIN«& 


formance characteristics and exceptional uniformity—plus prompt delivery— 
plus service, it will pay you to use Natvar. Get in touch with your Natvar 


wholesaler or with us direct. Write, wire or phone. 
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IT WAS EDISON, NOT ALADDIN 





WHO REALLY HAD THE LAMP! 





“ALADDIN’S LAMP” made good reading but gave 
little illumination to a light-hungry world. It 
was the tiny glow of Edison’s incandescent lamp 
that expanded into the radiance which floods 
the globe. 


Hard on the heels of Edison’s invention came 
the need for transmitting electricity, economi- 
cally, over long distances. Thus, the development 
of alternating current in the 1880’s enabled this 
young nation to set the pace in the whole realm 
of electricity. For here was an economical means 
of transmitting electrical energy at high volt- 


ages and with low losses—not only for light, but 


mulowoh “Avaconda Copper & Copper Alloys => 





also for the heat and power on which the growth 
of industry thrived. 

Then, as now, electricity and copper were insep- 
arable...and The American Brass Company was 
already a leading supplier of copper, brass and 
bronze. Today, with more than a hundred years 
of manufacturing experience behind it, this Com- 
pany continues its help in working out many of 
the metal problems peculiar to the electrical 
equipment and appliance industries ...and to 
the fields of electric power generation, distribu- 


tion and control. ai 


THE AMERICAN BRASS COMPAN 


General Offices: Waterbury 88, Connecticut 








In the Electrical Industry 


AnaGowpA Made by THE AMERICAN BRASS COMPANY 


from mine to corisumer General Offices: Waterbury 88, Connecticut - Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 





rhe world’s largest plant devoted to the 
lesign and production of molded carbon- 
zraphite-powdered metal specialties. 


Rare Metal Contacts 


Brushes and Contacts CARBONS, GRAPHITES AND 


(all carbon, graphite, metal 
and composition types) MOLDED METAL COMPOSITIONS 
Anodes « Electrodes ; 
Reatnns Here you see just a few of thousands of molded car- 
; ad Brazing Products 4 bon, graphite, powdered metal and composition 
Welding o bon Pipe components manufactured by Stackpole. What you 
Pie Carbons don 't see is the tremendous background of engineer- 
P r Tube Anodes ing experience that goes into their production: And 
patents d Alnico Il that makes a difference! It eliminates guesswork. It 
wae ttery Carbons means that each particular product is made to conform EX- 
—— wot Seal Rings ACTLY to its own specific operating conditions. It means 
— longer, more dependable service. 
; We can’t sell our experience . . . you get that free. Yet it’s the 
Stackpole Electronic seeene most valuable part of every Stackpole product you buy! 
Fixed and Variable Resistors 


eae STACKPOLE CARBON CO., ST. MARYS, PENNA. 
Switches ¢ Line, Slide, 
and Rotary Action 


Packing, 
Rheostat Plates and Discs, etc. 
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Assembling Contact Points | 
on Mallory Vibrator Bases 


‘ 


Below, 4-Ton Basic Unit 

@ The picture above gives you 4 close-up of MULTIPRESS equipped with a 
HydrOlLic ‘ndexing table and tooled for quick, easy assembly of contact points 
on vibrator bases. This operation at the Mallory Company: in Indianapolis, is 
typical of hundreds of jobs being handled by MuLTIpRESS— at speeds limited only 
by the operator's ability to load the dies and remove the finished pieces- 


In fact, on any type of operation calling for controlled pressure, the rev olutionary:. 
bench-size MULTIPRESS offers such obvious advantages a5— 


of any task .-- 


| 
\ 
| 
_ infinitely ¥ ariable working pressures you can preset to the exact needs \ 
| 
— extremely compact design that minimizes space problems rae i 
—manual and automatic controls for almost any type of ram action --- | 
—_a wide range of standard toolings and accessories for countless “special” 
operations. 
From users in almost every industry known, we get convincing—and sometimes 
astonishing—proot that these and other Mu.tipress features bring lower costs. 
increased production, and better products. MULTIPRESS is available in 4. 6, and 
8.toncapacities. Send for details, or write regarding your specific needs. 


The DENISON Engineering Co., 1199 Dublin Rd., Columbus 16, ¢ Yhio 


1 —quick, easy: stepless adjustment of ram speed and stroke length ..- 
‘ 


DENISON 


IPMENT « APPLIED 


| 
| 
| 
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"* ” More Than Relays... 


tk 
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Me 


It’s CLARE Reputation 
_ They Hold In Their Hands! 


yA 


Relays are no side line with Clare. 
ecise, “custom-built” relays are our 
ock in trade. 


hrough these trained fingers in 
are’s modern test laboratory pass 
ery Clare “Custom-Built” Relay to 
ake sure that each fulfills the cus- 
mer’s requirements exactly. Oper- 
e and release current . . . contact 
quence .. . contact pressure .. . coil 
sistance... high-voltage insulation 
.every detail must check. 

is painstaking testing of the manu- 
ture and precise adjustment of each 
lay is one reason why thousands of 
ers of Clare ““Custom-Built’”’ Relays 
unt on them for applications where 
dinary relays won't do. 


ire ‘‘custom-building” means that 
k proper combination of various 
are features may be built into a 


rh 
ak 4 
ge 


road 


standard frame so as to provide a 
relay ideal for the specific require- 
ment. This makes possible a flexi- 
bility of design and construction 
which gives unusual operating relia- 
bility even under severe conditions of 
temperature, humidity, atmospheric 
pressure or vibration. 


See your nearest Clare sales engineer. 
They are located in principal cities to 
work with you in the development of 
“custom-built” relays to meet your 
most unusual relay requirements. Let 
them show what Clare ‘“‘custom-build- 
ing” can mean to you. Do you have 
the new Clare Engineering Data Book? 
If not, send for your copy today. 
Address: C. P. Clare & Company, 
4719 West Sunnyside Ave., Chicago 
30, Ill. Cable Address: CLARELAY. 


In Canada: Canadian Line Material Ltd., Toronto 13 


Ustom-Built” Multiple Contact Relays for Electrical and Industrial Use 


& 
‘\ 


| 
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Clare Micro-Adjustment Relay — This Clare 
Micro-Adjustment Relay is capable of unusu- 
ally precise adjustments for marginal, close 
differential operation. It is for use in appli- 
cations where extremely accurate adjustment 
is required, 


The armature tension is adjusted by tight- 
ening or loosening the spring whichis attached 
to a post at the armature end of the relay. 


Clare Mercury Contact Relay —Shown 
above is a Clare Type “M2” Mercury con- 
tact relay with glass enclosed contacts. The 
mercury contact is mounted on a tilt table 
attached to the heelpiece of the relay. These 
relays must be mounted horizontally. Clare also 
provides Mercury contact relays with Bakelite 
enclosed contacts and with metal contacts. 


——n | 





EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


NEW BOOKLET. Send for your copy of the new, 
illustrated booklet, “The Eaton Permanent Mold 
Process,” which describes the Eaton Permanent Mold 
machine, and the Permanent Mold Process. It also 
includes pointers on designing Gray Iron Castings to 
be produced by the Eaton Permanent Mold Process. 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 
THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE 
PERMANENT MOLD PROCESS. 


Tue dense, non-porous structure of Eaton 
Permanent Mold Gray Iron Castings insures 
freedom from leakage under pressure. In addi- 
tion, this material machines to the high mirror- 
like finish required on a majority of parts for 
hydraulic applications. Proper annealing insures 
that castings will hold size and not distort after 
machining. Free machinability makes for produc- 
tion speed and holds machining cost to a 
minimum. 

Eaton Foundry Division engineers will be 
glad to discuss the application of Eaton Perma- 
nent Mold Gray Iron Castings to your product. 


© 1946, EATON MFG. CO. 
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An Unusual Service for Redmond Customers 


—. cost, Redmond 


customers are provided 


with a remarkable new styling 
service for attaining the fin- 
est modern appearance in their 
products. 


Attractive product styling is 
recognized today as essential 
to effective merchandising. To 
make the best in styling avail- 
able toevery Redmond custom- 
er, Redmond Company, Inc., 


has retained the services of a 
qualified styling organization. 


Brilliant talent is now at 
the disposal of Redmond cus- 
tomers, ready with new ideas, 
ready to assist in creating 
beautiful products. It is only 
necessary for users of Red- 
mond Micromotors to contact 
Redmond Company, Inc., to 
avail themselves of this unusual 
free service. 


Kedmond COMPANY, INC., OWOSSO, MICHIGAN 





The longer you wait, 


the bigger they get! 


things—brass tacks, burs, cotter 
pins—can loom large when lack of them 
means production delay. 


That’s why so many ‘“‘little things” 


Next time, check with Chase before 
shopping around. If your local Chase 
warehouse doesn’t have what you need, 
they can probably get it for you from 


: cies one of the 20 warehouses in this coast- 
are carried in stock at Chase warehouses. ; 

: ; : to-coast network. 
Chase considers the miscellaneous item 
just as important as sheet or roll brass. Big order or small... just pick up the 
And purchasing agents welcome the phone and call the Chase Warehouse 


extra sales service. 


Remember — CHASE SERVICE IS AS CLOSE AS YOUR PHONE = 


S $ Waterbury 91, Connecticut 


BRASS & COPPER CO. SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
This is the Chase Network —handiest way to buy brass 


INCORPORATED = 
ALBANY? ATLANTA? BALTIMORE 


or Sales Office nearest you. 


BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON} INDIANAPOLIS JACKSONVILLE KANSAS CITY,MO. LOS ANGELES = MILWAUKEE 


MINNEAPOLIS NEWARK NEW ORLEANS WEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON$ (tindicotes Sales Office (nly) 
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TAPERED. ROLLER BEARINGS 


ARK REG. U. B. PAT. OFF 
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o That's what everybody says upon seeing 
this picture for the first time. The photograph was taken in the 
plant of a large, nationally-known drug manufacturer and the odd- 
looking objects are tumbling barrels in which pills receive their 
sugar coating! 


Furnishing the power to keep the tumblers tumbling are 5 H.P. 
Master Triple Parallel Gearmotors equipped with Timken Tapered 
Roller Bearings. This is one of the more unusual applications of 
Master Gearmotors. They are used for hundreds of different pur- 
poses in scores of different industries in sizes ranging from 1/10 
to 100 H.P.—Timken Bearing Equipped. 


For eighteen years the Master Electric Company, Dayton, Ohio 
has used Timken Bearings on the gear shafts of these Gearmotors 
and found them equal to every demand in speed and load capacity 
—radial loads, thrust loads and both together in any combina- 
tion. They also hold moving parts in constant alignment, increase 
endurance; reduce maintenance. 


When buying bearings for your equipment; look for the trade- 
mark “TIMKEN” stamped on every bearing; then you'll be sure 
of getting tapered roller bearing performance at its peak. The 
Timken Roller Bearing Company, Canton 6, Ohio. 





ACHINING equipment for in- 

sulating parts of all grades 

and types— which was greatly 
expanded to take care of war satisfactory 
cequirements—'s now at the equipment. 


service of Formica customers, You can add the Formica mo 


and the service Is OS prompt and chine shop to your production 
complete oS it ever WOS- equipment by sending US your 
New and modern tools have blue prints for quotations on 
made quantity production of ac- your requirements: Give us 2 
curately machined parts easier detailed explanation of the 
than it ysed to be- Workers with functions of the part and we will 


years of experience on just one see that you get the right grade 


material—whe know all the for efficiency and economy: 


THE 
aoe Alger: ICA INSULATION CO é ORMICcA 
CINCINNATI 32, is ss 
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There is a 


DRIVER-HARRIS ALLOY for Every 
Electrical Resistance Requirement 





















NICHROME* & Wi W for winding large MANGANIN for pre fODb '. Fwiheatstone 
value resistors where space “factors call for com- Bridges, Decade Resistance E Boxes, Potentiometers 
pactness in design without sacrificing dependa- and National Bureau of Standards type resistance 
bility. Available in all shapes and sizes drawn standards which require fixed stability and con- 


a8 stant resistance under normally variable erating 
down to the extremely fine gauge of .001 7 
ae conditions and negligible thermal e.m.f. against 
diameter—67 miles to the pound. 


copper. 

















Also the time-tested standard alloys for all vit- 
reous enamel resistor requirements due to the 
complete absence of occluded gases. NICHROME 
V is particularly recommended: when a more 
constant resistance at variable temperatures is 


specified. 


ADVANCE® for winding precision resistors used 











in electric meters and laboratory testing devices. 


In finer sizes its negligible temperature co-efficient 





.of resistance (+.00002) combined with high re- 





sistivity makes it the most desired alloy for this use. 
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Fs In addition to these we man- 


ufacture over! 80 different 













different tell gs about them 
and depend on it...Driver- 
Harris will develope the 
alloy best suited to your 
specifications. 
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Nichrome is made only by 


Deter arris™ 


COMPANY 
| HARRISON + NEW JERSEY 


1.$. Pat. Off. BRANCHES: Chicago © Detroit ¢ Cleveland ¢ tos Angeles © San Francisco ¢ Seattle 






ISOLATED IN A LITTLE WORLD ALL ITS OWN | 
.. wth Ke} -3e) 


SHEAR TYPE 


ssa | Gouded Rubber 
| MOUNTINGS 


r 


METER INSTALLED 
WITH MOUNTING 


AN accurate meter is a sensitive mechanism, 
and a sensitive mechanism is also a delicate mechanism. 


It can’t stand the buffetings of vibration, and continue 


its normal functioning. Yet some of the most impor- In a generation of pioneering vi- 


tant services that meters render must be rendered in bration control we have solved thou- 


the midst of chaotic disturbances. SORE OE “ERI pueeneT ete 
have come to us. The problem which is 


The Lord Meter Mount creates a new environ- , 

new to you may be old to us, with the 
ment, an environment of peace and quiet in the midst | dunntn gun thesend dhogeodectiaeur 
of turbulent vibration, for the sensitive and delicate | line to meet it. If it’s a new problem 
instrument, a little world of its own that is limited by | remember that every problem was new 
the soft circular cushion of rubber that surrounds it. when we started. We'll find a solu- 
It goes on quietly registering speed, or altitude, or | tion, and if necessary we'll make a new 


temperature, or amperes, with self-possessed efficiency. product to put it into effect. 


it TAKES BONDED RUBBER Ya Sear 10 ABSORB VIBRATION 


Every genuine Lord Mounting 
carries the name “LORD” LORD MANUFACTURING COMPANY 


mbossed in th i 
embossed in the rubber or in ERIE, PENNSYLVANIA 


raised letters on the forgings. 


Originators of Shear Type Bonded Rubber Mountings 
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OWDIRON 


Trade Mark Reg. U. S. Pat. Off. 


Sintered Iron Parts and Bearings Where the high load carrying 
capacity, tensile strength, 
hardness and magnetic prop- 
erties found only in ferrous al- 
loys are desirable, the use of 
POW DIRON sintered iron 
parts and bearings is recom- 
mended. 


A choice of several distinct 
compositions permits the se- 
lection of the material best 
adapted for each application 
whether heavy duty bearings, 
gears, pole pieces or machine 
parts — with or without lubri- 
cant impregnation. 


Save time and money — thousands 
of dies on hand in Sleeve, Flanged 
and Self-Aligning Bearings and 
Thrust Washers. 


Write for 
Descriptive Bulletin 
and Size List 


Modernize Your Sales Appeal— 
specify and ADVERTISE “‘lubricant- 
retaining parts and bearings for 
trouble-proof operation and lasting 
service.” 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING AAMAS 


(Established 1883) Manufacturersof COMPO Oil-Retaining Siaifirtrite 8s 
POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Br 
Plain Bronze Bearings * Bronze Castings 


RESEARCH AND DEVELOPMENT IN POWDER METALLURGY SINCE 1921 
Main Office: BOUND BROOK, New Jersey * Branches: 1255 Book Building, Detroit 26, Michigan * 190! Santa Fe 


Ave., Los Angeles 21, California * Canadian Representative: Dominion Bearings Ltd., Toronto * Montreal * Winnipeg 
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WAGNER Repulsion-Start Induction Motors 
Are Long-Lived, Economical, and Dependable 


Wagner type RA repulsion-start induction motors _motors for the job with long life and dependability 
give years of reliable, trouble-free service, because __ built into every part. 
dependability is built into every motor. 






Type RA motors are available in ¥g to 15 hp; sleeve 








Careful engineering has reduced wear, vibration, or ball-bearing; horizontal or vertical; open, drip- 
and noise of operation to a minimum. Many im- proof, and totally enclosed; rigid, resilient, or flange 
portant construction features such as sturdy welded = mountings. 





steel frames and well-insulated windings securely 


A few of the many Wagner construction features 
held in place, add to the ruggedness of the motors 


are shown below around a cut-away view of the 








without sacrificing compactness or efficiency. type RA. For complete description of Type RA 
| Wagner type RA motors embody all the important motors, write for Bulletin MU-185, and address 
improvements in single-phase motor design. This your inquiry to Wagner Electric Corporation, 








means that the user of RA motors gets the best 6454 Plymouth Avenue, St. Louis 14, Mo. 













WINDINGS-The windings of both 
rotor and stator are of heavily-insulated 
wire and fit the slots without crowding. 
Completely insulated and securely 
wedged into place. 


SHAFT is designed to carry mechanical 
overloads without appreciable deflection 
or vibration. 













SLOTS in rotor are 
skewed to reduce 
magnetic noise and 
variation in starting- 
torque. 


ENDPLATES are con- 
centrically machined 
and closely fit ma- 
chined frames, assur- 
ing accurate center- 
ing of rotor and uni- 
form airgap. 




















FRAME-—Motor frame 
is formed from heavy 
sheet steel. Electric- 
ally welded to form 
a strong, rigid frame 
which withstands a 
considerable amount 
of abuse. 











LUBRICATION-Long- 
strand wool yarn is 
used in all fractional- 
horsepower motors. 
Oil-wells are roomy 
and the yarn supplies 
plenty of oil, assuring 
adequate lubrication 
at all times. 
























BASE is punched and 
formed from steel 
plate — unbreakable. 
Mounting slots per- 
mit shifting of motor 
for belt tightening. 
















BEARINGS are steel-backed for strength 
and babbit-lined to minimize wear. 
They are diamond bored after assembly 
in endplates and have a mirror-like finish. 
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Consult Wagner Engineers on all Electric Motor Problems 


Electric Motors + Air 
Brakes « Brake Lining 
Hydraulic Brakes 


Transformers « Indus- 
trial Braking Systems 
NoRol + Tachograph 
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Sales and Service Branches: ATLANTA 3 + BALTIMORE 18 » BOSTON 15 + BUFFALO 8 +» CHICAGO 16 + CINCINNATI 10 + CLEVELAND 15 + DALLAS 1 + DENVER 2 « DETR 

HOUSTON 2 «+ INDIANAPOLIS 4 « KANSAS CITY 8 « LOS ANGELES 15 » MEMPHIS 3 + MILWAUKEE 2 + MINNEAPOLIS 4 » NEW YORK 7 +» OMAHA 2 «© PHILADELPHIA 8 + fF! >> 

BURGH 13 + PORTLAND 9 « ST. LOUIS 3 + SALT LAKE CITY 1 » SAN FRANCISCO 3 + SEATTLE 4 » SYRACUSE 2 « TULSA 3 » WASHINGTON 5 © In Canada: WAGNER ELECTR’ AT 
LEASIDE, ONTARIO— Wagner motor parts are available at 350 Wagner-owned and -contract repair shops. . 
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What will these New Alloys do for you ? 


“THAT’S THE QUESTION 


We can tell you how lower flow point, lower silver 


content, faster spreading action and small amount 
of alloy save time and reduce costs. We can tell too, 
of tests that have won wide approval for these new 
alloys in the field. But if you want quick action, if 
you want to start saving and speeding-up NOW, try 
EASY-FLO 45 and 35 on your own work in your own 
plant. Ask your regular supplier for a free demon- 
stration . . . or better still if you are familiar with 
this metal joining method place a trial order with 
him and put these alloys to your own tests on 
actual jobs. 


& HARMAN_ 


82 FULTON ST., NEW YORK 7, N. Y. 
Bridgepast, Cone » Chicaga, Ul. Les Angeles, Col. > Providence, 8. 1 + Toronte, Conede 
Agents in Principal Cities 








You expect more—and get 


more from MALLORY 


pack Engineering Data 
ppardtion). 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Aur Impeller 


Pre-heating or pre-cooling of plane cabins is one 
of the steps that makes today’s plane service more 
comfortable and results in operating economies. 
A strong draft of warm or cool air, depending on 
the season, is forced into the cabin by Torrington 


fan blades. 
This is one more example of the many different 
ways Torrington air impellers are used to increase 


the efficiency of the product, or to contribute to 












BEHIND THE SCENE 


the comfort or convenience of the consumer. How 


about your product? Forced air circulation might 
improve its performance in ways that have never 


occurred to you. 


Take advantage of Torrington’s experience and 
research facilities. Submit your problem or ques- 
tion to us and we'll give you our recommendations 
and suggestions. Write us at 62 Franklin Street for 


a free copy of the Air Impeller Specification Sheet. 








oO IR I UY GU OW 


. MANUFACTURING COMPANY, TORRINGTON, CONN. 


Air I mpellers for Every Purpose 
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IN FIXED SPEED MOTORS 


ROBBINS F MYERS m INC MOTOR DIVISION : SPRINGFIELD, OHIO 
o 


In Canodo: Robbins & Myers Co., of Conada, Ltd., Bronttord, Ont. 


MOTORS - HOISTS - CRANES - MACHINE DRIVES - FANS -MOYNO PUMPS - FOUNDED 1878— 
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A large number of TOCCO induction heating fur- 
naces, used and unused, are now available for imme- 
diate sale.. These are late developments in controlled 
surface hardening by high frequency induction. The 
furnaces are designed to give selective and uniform 
hardening—cut costs—boost output—save space— 
fit easily into your production line. 


It will definitely pay you to consider the use of 
this equipment for your surface hardening require- 
ments. All items subject to prior sale. 


SPECIFICATIONS: 


9600 cycles; 1, 2, or 3 station 220/440 volt, 3-phase, 60 cycle, range 72 
to 125 KW; and 200 KW machines at 3000 cycles. 


=~ 
MADE BY TOCCO 
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PRICED FOR QUICK SALE 


. 


Use this coupon to obtain complete information on the machine you 
want. Simply mail it to your nearest W.A.A. Regional Office. 


TO WAR ASSETS ADMINISTRATION: 


Please send me, without obligation, full information on the price, 
location and condition of Induction Heating Equipment of the follow- 
ing types: 
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State 


Although this material has previously been offered EXPORTERS 


rs a ee oe of — en The War Assets Administration solicits your in- 
ise has n reserved to fu any further needs sll ; it Guael Nont 
of priority claimants including VETERANS OF penne Commupntonts with your Sercign cents 
WORLD WAR II who are invited to contact the rer 


Regional Office serving their area. 
GOVERNMENT 


Offices located at: Atlanta + Birmingham “ = Louisville - Minneapolis - Nashville - New 
Boston + Charlotte + Chicago + Cincinnati © , Orleans + New York + Omaha 
Cleveland + Dallas » Denver + Detroit: Fot “& SURPLUS @ Philadelphia + Portland, Ore. + Richmond 
Worth + Helena + Houston + Jacksonville te, : St. Louis + Salt Lake City + San Antonio 
Kansas City, Mo. + Little Rock + Los Angeles San Francisco + Seattle - Spokane + Tulsa 
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Headstock is cast integral with 
bed for extreme rigidity—to insure 
accurate, permanent alignment. The 
heavy forged steel spindle with 
flanged nose, mounted in double 
row precision tapered roller bear- 

| ings at both ends, will carry heavy 


| work at maximum speeds and feeds 


without deflection or chatter. 


ccuracy is vital in a turret lathe. Would you be 
to have it for only a year—or two—or five? 


Because experienced users want accuracy to last the life 
of the machine, we have incorporated these and many other 
refinements in the design and construction of Gisholt Tur- 
ret Lathes. We believe, as do Gisholt users, that they more 


than pay for themselves in greater speed, better perform. 


ance, less maintenance and lifelong accuracy. 


Bed ways are of thick block 
type tool steel, hardened to 64-66 
Rockwell C and finish-ground in ex- 
act alignment with the spindle. On 
top, bottom, and both sides these 
hardened steel ways present a bear- 
ing surface that is virtually wear- 
proof. Automatic pressure lubrica- 


tion preserves their accuracy. 


GISHOLT MACHINE, COMPANY 


1119 East Washington Avenue 


Madison 3, Wisconsin 


| | Look Ahead... Keep Ahead... With Gisholt 


a Permanent alignment of the 


hexagon turret is insured by _ its 
massive rigidity, the large bearing 
surface of the carriage on the hard 
steel ways with square lock gib con- 
struction, and long guide. The turret 
is accurately positioned in index and 
rigidly clamped with a powerful, 


cam-operated binder. 


URRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL Mrs 
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1030-1046 SMITHVILLE ROAD 
DAYTON 1, OCHIO 
PLANTS AT DAYTON, WILMINGTON AND XENIA. OHIO-—OFFICES IN PRINCIPAL CITIES 
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Here's the purchasing procedure we recommend 
_ for the efficient buying of 


i 
| 


NUTS AND BOLTS... 





YOUR INDUSTRIAL 
SUPPLY DISTRIBUTOR 


No one is in a better position 
to give you what you want, when 
you want it than your industrial 
supply distributor. For all standard 
“stocked” Circle nuts and 
bolts, call him in. You'll make 
your purchasing more efficient by 
benefiting from his prompt, 
intelligent service. 


BUFFALO BOLT COMPANY 
REPRESENTATIVE 


Your local Circle © representative is 
the man to see whenever you wish to 
purchase specials, non-stock or production 
items. Remember his extensive personal 
experience in this highly specialized field 
is backed up by a rich background of 
manufacturing skill consisting of many 
years experience in producing nuts and 
bolts of all types of which the uniform 
quality is controlled from billet to bolt 
in one single plant. 


UT ROR See ee) | 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 








ONLY A SPRING can hold it TIGHT 


Vibrating things wear loose—especially 
metal on metal. In your bolted assemblies the 
nut may never move, but vibration keeps 
wearing the other parts loose. Bolts stretch; 
burrs and flares rub down; paint, scale and 
rust pulverize. Looseness is inevitable—and 
if there’s no spring washer it can be costly. 


A strong spring washer expands as initial 
wear occurs, and it keeps expanding as fast 
and as far as wear continues—holding all 
pes ee 

Only a strong live spring washer can do 
this job. There is no substitute. 
For real bolted security specify Kantlinks. 


Send today for descriptive folders 
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BEFORE VIBRATION 
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AFTER VIBRATION 
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| THE LONG-RANGE 


IT’S TIGHT — 
WRENCHED TIGH 


LP PSE a ot a 


SPRING WASHER 


Made to accord with the new ASA specifications 


IT’S STILL TIGHT—THE SPRING 
EXPANDED, HELD ALL PARTS TIGHT 
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HOW TO PRESERVE A 
SCHEMATIC DIAGRAM 


Here’s a schematic diagram that will last as long as the 
equipment on which it goes—in years to come, maintenance men 
will be able to get at a glance the information they need. 


It’s made of tough and durable G-E Textolite laminated 
plastics and has good chemical, weathering, and impact resistance— 
excellent electrical insulating properties too. The precise drawing 
in red and black is quick to read, and strong construction insures 
this readability for many years. 


G-E Textolite instruction plates, control dials, charts, and 
nameplates have proved superior to those made with other ma- 
terials in many applications, and so that various application require- 
ments can be met satisfactorily and economically, several types are 
available—Graphic, Engraved, Printed, Stamped, or Embossed. 

Why not investigate the possibility of preserving that im- 
portant product information on your equipment with G-E Textolite 
instruction plates. Write to Section J-6, General Electric Com- 
pany, Plastics Division, Chemical Department, One Plastics Avenue, 
Pittsfield, Mass. 


G-E TEXTOLITE IS SUPPLIED IN THE FOLLOWING FORMS: 


Sheets, tubes and rods Fabricated parts Molded-laminated parts 
Post-formed laminates Instruction plates Translucent laminates 
Low-pressure molded parts 


GENERAL @ ELECTRIC 


CD46-E5 


GENERAL ELECTRIC PLASTICS FACTORIES ARE LOCATED IN 
Ft. Wayne, Ind. Pe ee Scranton, Pa. 
POL ae Lynn, Mass. Pittsfield, Mass. 
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been more Packard Sun- 
light motors available 


than there are right now. | | 
We hope to catch up || 
with orders soon. But 1 | 


there have never been 


finer Packard Sunlight | 
motors than those we’re 
now turning out. Quality 


comes first with Packard 
Sunlight motors — and 
always will. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors ... washing machines ... power-driven 
bench tools...ironers...milk separators... milking machines... furnace blowers... 
stokers...oil burners... water pumps... ventilators ...and many other applications. 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY YEARS 
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ELECTRICAL CONTACT ENGINEERING COMI? 


How Much Does the Performance 


of Electrical Contacts 
Depend Upon the Contact Material? 


HE performance of electrical contacts—and the devices in which they are used—depends so 
greatly upon the contact materials that best authorities agree that no material can be pro- 
nounced acceptable until proved by tests. 


In other words, if a given contact material performs satisfactorily in a certain switch or relay, 
it cannot be assumed that the same material will perform equally well in all switches and relays 
of a generally similar type. Very slight differences in voltage, current, polarity, circuit conditions, 


contact pressure, operating 
mechanisms, will make vast dif- 
ferences in electrical contact 
performance. 


It is therefore wise for the 
development engineer to test 
and prove electrical contacts, 
not only on new devices, but 
each time an electrical or me- 
chanical modification is made 
in an existing product, and the 
easiest way to do this is to 
work closely with Fansteel. 


Electrical contact applica- 
tions has become an exact 


Fansteel Electrical Contacts are pre- 
cision-made of all recognized con- 
tact materials, including: 
TUNGSTEN & MOLYBDENUM 
Contacts cut from rod, punched 
from sheet, or compacted from 
metal powders. 
SILVER 
Fine, Sterling or Coin. 
PRECIOUS METALS 
FASALOY* 
A series of high quality Fansteel 
alloys, each developed to meet a 
difficult condition. 
FASTELL* 
A series of powder metal compo- 
sitions developed for heavy duty 
service, especially resistance to 
arcing. 


science at Fansteel. Since 1914, 
Fansteel metallurgists and en- 
gineers have accumulated a vast 
fund of experience and technical 
knowledge which is at the serv- 
ice of electrical manufacturers. 
Moreover, the Fansteel labora- 
tory has ample facilities for 
thorough tests, and a corps of 
engineers capable of interpret- 
ing these tests and making 
sound, practical recommenda- 
tions for best performance. 


You are invited to make use 
of this free, helpful service. 





*Registered Trade Marks 


Product engineers find valuable helps in our book- 
let ‘“‘“FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER'S HANDBOOK’ ’. It is the most authen- 
tic book on today’s electrical contact engineering 

. mailed gratis. Write for your copy today. 


i A N 8 T . t [ METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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An electrical device is certainly no better than the material from which its vital parts 
are made. In flashlights such parts as those illustrated must maintain dependable spring 
properties so that good electrical contact will be assured when it is needed. They must 
also withstand corrosion from battery fumes and moisture. 

Bridgeport’s improved Phosphor Bronze contributes to more dependable performance 
of thousands of electrical devices because of its exceptional fatigue and corrosion resist- 
ance, high tensile and yield strength and great toughness. It is used for such applications 
as switch parts which must withstand many thousands of flexing cycles; relay contact 
arms which vibrate with the speed of a reed; automatic control devices where failure of 
the spring might affect the operation of large heavy equipment. Mechanical applications 
for phosphor bronze in the electrical field are bellows, diaphragms and springs, also parts 
for automatic controls where long life and dependable spring properties are also abso- 
lutely necessary. 

Designers and manufacturers who wish to increase the dependability and service life of 
their products should investigate Bridgeport’s improved phosphor bronze and other mod- 
ern engineering alloys. 


mN 


—* BRIDGEPORT BRASS COMPANY «+ BRIDGEPORT 2, CONNECTICUT + Established 1865 


IMPROVED 


A PRODUCT OF 


BRASS - COPPER 
BRONZE - DURONZE 
CUPRO NICKEL 
NICKEL SILVER 
ROD - STRIP - WIRE 
TUBING 


BRIDGEPORT BRASS 
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THIS SPACE RESERVED FoR YOU 


SIT DOWN, SIR, AND RELAX. That's it! Settle back in 
this overstuffed chair and relax! Comfortable, Ah-h-h-! 
Here, sir, is your scotch and soda. Now then, forget 
your business cares and worries, get ready to enjoy 
yourself — leave your troubles to Macallen. Because 


wherever Mica is used in any form, Macallen has the 
vast resources, the wide technical experience and the 
physical equipment to take care of your requirements perfectly. 


If your product is generators or motors, transformers, condensers, switches or anything that re- 
quires Mica, you can rely on Macallen's more than half a century working with Mica. Get ready 


l 


Think of MACALLEN 


16 MACALLEN STREET— BOSTON 27 


CHICAGO: 565 W. Washington Bivd. CLEVELAND: 2005 Leader Bldg. 
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IN PLASTICS 
AND METALS 


% 


Distributor cap of plastics and 
metals, nipples of Elastomeric 
plastic, together with distribu- 
tor and spark plug wires; all 


i te. \ precision manufactured by 
The range of products and - Auto-Lite 


parts where plastic and 
metals can be combined 
to decided advantage is 
growing rapidly . . . costs =e 


See our catalog in Sweet's 
File for Product Designers 


are cut... streamlined design becomes prac- 
tical . . . color can be readily incorporated. 
For instance, this Auto-Lite distributor cap 
assures the highly important precision posi 
tioning of the metal contacts, provides a 
high insulation factor, gives low-cost con 
struction . . . and even this utilitarian item 
shows the modern color eye appeal possible 
through plastics. The nipples are plastic, 
too, in a material which resists both ozone 
and oil in breakdown tests far surpassing 
any normal field conditions. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 


\ Detroit 2, Michigan é Bay City, Michigan 


\—futotine ' 


Tune in the Auto-Lite Radio Show Starring Dick Haymes 
Every Thursday Night, 9:00 P.M.—E.T. on CBS 


BEA 
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Right you are, Mr. Plant Operator, in wanting 
assurance that the magnesium going into your 
machinery and equipment can take the punish- 
ment you'll give it. Here’s a sample of such 
evidence— 

You saw magnesium “take bumps a’plenty” 
during the war. Planes used millions of pounds 
of American Magnesium products where de- 
pendability was paramount. 

At home, in industry, high-speed knitting 
machines turned out greater quantities of 
materials because of their lightweight American 


MAGNESIUM 


“‘1 want to be sure 


Magnesium will stand the gaff’ 










Magnesium parts. Wrapping machines, food 
preparation equipment, and the like, with mag- 
nesium parts—all stood the terrific strain of 
day and night operation throughout the war 
years. And they’re still going strong. 

Yes, magnesium can take it. So, if you're 
interested in speeding up your equipment by 
incorporating this efficient, dependable weight 
saver, get in touch with the nearby Alcoa office. 
Or write ALUMINUM COMPANY OF AMERICA, 
Sales Agent for American Magnesium Products, 
1715 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 
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EW FACTS .. . SPECIFICATIONS . . . RECOMMENDATIONS 


You should hnow about Lock Washers 


From the latest American Standards Specifications right on through 
to what to use and where. That’s how complete this new Diamond 
G Lock Washer booklet is. On the right are shown some of the pages 





from this new book. In addition there are many other facts that 
every design engineer, production manager, purchasing agent and 
other executive should have at his finger tips when buying or 


specifying lock washers or other fastening devices. 


This book is just part of the complete service the Diamond G man 

has to offer you. He is ready to help you with data and engineering 

advice ... plus supplying you with a complete line of flat and 

lock washers—from No. 0 to 2” in all materials and finishes. 

For quick deliveries, high quality and product satisfaction co 


write, wire or phone... we 2, 


RRETT 
A phitadelP 
of the NEW 


Be. ~~ ne 
2 d me o book.-- 
\\ GEORGE K. GARRETT CO., INC. rant ent ce wast 

\ Bh 1421 CHESTNUT STREET, PHILADELPHIA 2, PA. . 
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Sih... they're designing a new ADLAKE RELAY 


Although there’s an Adlake Relay for 999 out of 1000 
control jobs, occasionally our engineers—bless “em— 
are asked to design one for new or unusual applications. 


Helping you solve your out-of-the-ordinary problems 
is a specialty of ours. Just as giving dependable, trouble- 
free service is a specialty of Adlake Plunger-type Mer- 
cury Relays. 


LOOK AT ALL THESE ADVANTAGES! 


& Hermetically sealed contact mechanism; impervious 
to dust, dirt, moisture. 

@® Liquid mercury-to-mercury contact; no burning, 
pitting, sticking; positive in action, chatterless, 
silent. 

© Armored against outside vibration or impact; de- 
signed for either stationary or moving equipment. 


Write today for free, illustrated Adlake Relay folder! 


fi 


TRADE MARK 
. 


HOW ADLAKE RELAYS WORK 


ENERGIZED—Coil C pulls 
plunger P down into mercury 
M. Mercury thus displaced en- 
ters thimble T through orifice 
O. Inert gas in thimble gradu- 
ally escapes through ceramic 
plug CP. 


Mercury now fills thimble 
T, is completely leveled off 
and mercury-to-mercury con- 
tact established between elec- 
trodes E and EE. Degree of 
porosity of ceramic plug CP 


determines time delay. 


(PETER RL TRVOAT CME HRP On 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 


ELECTRICAL MANUFACTURING 





ay 
‘hd 
<= 
U 
i 
+ 
n 
a. 
< 
ee 
Oe 
Oo 
— 
= 
nr 
thd 
ae 
= 
wt 
Oo 
allel 
ae 
a 





1 VITREOUS ENAMEL COVERING Special Ohmite vitreous 
enamel holds the winding rigidly in place and protects it from 
mechanical damage. 


2 STRONG CERAMIC CORE Provides a strong base for the 


winding, unaffected by cold, heat, fumes, or high humidity. 


EVEN, UNIFORM WINDING The unsurpassed uniformity of 


the resistance winding prevents “hot spots” and resultant failures. 


TINNED COPPER TERMINALS Terminal lugs are tin-dipped 
for ease in soldering. The resistance wire is both mechanically locked 
and brazed to the terminal lugs, assuring a perfect electrical connection. 


RESILIENT MOUNTING BRACKETS Mounting brackets 


hold the resistor firmly yet resiliently in place. They are simple to mount 
and can be easily removed by a slight upward pressure at the base. 


RATING STAMPED ON METAL BAND Each resistor has 


a metal band upon which the resistance is stamped for clear and 





permanent identification. 


OHMITE MANUFACTURING COMPANY — 4806 Flournoy St., Chicago 44, U.S.A. 


See 





each of these “ ; 
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CASTINGS 
XANAX: Dad 


—S 

XTRA strength for rigorous service was 

a requisite for one of these Acme Alumi- 

num Castings. “I want light weight along 

with smooth surface for the agitator,” said 

a washing machine manufacturer. A lighter 

weight part to reduce vibration in opera- 

tion was needed by a manufacturer of ven- 
tilating systems. 

You, too, may be considering a change 


to aluminum .. . for better appearance, 





reduced handling costs, faster machining. 

Whatever your parts problem, Acme 
Aluminum engineers will gladly submit de- 
sign and alloy recommendations for cast-. 
ings to meet your specific requirements. 
Tell us what job your part or product must 
perform ... what load it must carry... 
what strains it must withstand. Our recom- 
mendations and quotations will be sub- 


mitted promptly. 


DAYTON 3, OHIO 





Wings Fédlltrna- Tool Engenecring 






SALES OFFICES: Cleveland 


St. Levis 


Chicago Detroit Philadelphia 


Pittsburgh Washington Minneapolis Flint Milwaukee Callas 
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NON-INDUCTIVE RESISTORS 


FOR HIGH R-F USES 


Sprague Koolohm type SIF super 
non-inductive resistors have solved 
many serious problems in high-fre- 
quency radar and communications 
work involving dummy loads and 
dummy antennae, line terminations, 
rhombic antenna phasing resistors, 
and others—wherever there is need 
for power wire-wound resistors hav- 
ing extremely small phase angles. 
These SIF units are made in seven 


A Large Government 


“Preliminary measurements on the 
Sample No. 878, Type 120SIF resis- 
tors have indicated that these resistors 
should fulfill the requirements of the 
intended service. Over a frequency 
range from 6 to 15 Mc and with six 
units connected in parallel the imped- 
ance (R+JX) varied from 49+J4.3 


types, with power rating from 15 to 
150 watts. Typical maximum phase 
angle values, measured at 3MC are 
as follows: 
5 ohms to 26 ohms .. . 20° 
27 ohms to 99 ohms... 12° 
100 ohms and higher... 6° 
For complete details write for the 
new catalog of Sprague Koolohm 
wire-wound resistors for every 
requirement, 


Laboratory Reports: 


to 51+J6.3. At a frequency of 10 Mc 
and with each unit measured singly, 
the resistance of six units varied from 
295 to 306.5 ohms and the reactance 
varied from 0 to —4.2 ohms. The 
higher reactance obtained for the par- 
allel arrangement is partially due to 
the necessary connecting buss bars.” 


SPRAGUE ELECTRIC COMPANY 


RESISTOR DIVISION 


NORTH ADAMS, MASS. 


SPRAGUE/(()\(}/ MHIMRESISTORS 


Reg. U.S. Pat. OF. 


WIRE-WOUND POWER TYPES e BOBBIN TYPES ¢ METER MULTIPLIERS ¢« MEGOMAX, ETC. 
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A STREAMLINED METHOD 
OF FASTENING 
— COILS 


“Seote REG. oO $. PAT T 


LOOP TAPE AROUND COILS 


“SCOTCH” Electrical TAPE simplifies and 
speeds up fastening motor coils after the 
winding operation. The procedure is 
shown on the left. 

1—A single piece of “SCOTCH” Elec- 
trical TAPE is passed inside the 
coils and brought around the out- 
side with the adhesive side bear- 
ing against the coils. 

2—The adhesive faces of the tape, 
pressed together between the coils, 
provide a tight, secure band for 
each coil. 

3—When cut apart each banded coil 
is held neatly in place. 

This operation is just one of the countless 
ways in which “SCOTCH” Electrical TAPES 
speed up and simplify the production of 
electrical equipment. There are more than 
twenty distinct types of “SCOTCH” Elec- 
trical TAPES, each designed to perform 
some specific electrical holding or insul- 
ating task. Write Department R for samples 
and complete information. 





MINNESOTA MINING & Mec. Co. 
mene | 3M ae te. hs 


SAINT PAUL 6 MINNESOTA 


CUT BETWEEN COILS 
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Manufacturers of Chemicals including Plastics . . 


[Pepe 


the Effects 
are beautiful... 


The edge-lighting properties of PLEXIcLas 
make possible interesting dial devices . .. 
luminous nameplates . . . three-dimen. 
sional medallions . . . and many other 
unusual effects. Use these possibilities 
functionally or decoratively, to give your 
designs individuality and attractiveness, 


PLEXIGLAS is an unusually workable 
material . . . easily fabricated or molded 
to your specifications. For technical as- 
sistance in its application, call or write 
our nearest office: Philadelphia, Detroit, 
Los Angeles, Chicago, New York. Ca. 
nadian Distributor: Hobbs Glass, Ltd., 


London, Ontario. 
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. Synthetic Insecticides . . . Fungicides 
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PLEXIGLAS .. 


mark, Reg. U.S. Pat. Off. 


the Variations are unlimited .. . 


.The many unusual effects possible with edge-lighted PLEXxIGLAs are limited only by the 
imagination of the designer. By varying the shape and angle of the grooves, different light- 
ing effects can be obtained. By changing the color or the light source or the color of the 
painted or engraved surfaces, many color variations are possible. By combining these vari- 
ous effects, the scope of your designs is even further increased. 






i: af F 4 WASHINGTON SQUARI 
¢ oe AY le ny N A PHILADELPHIA 5, PA. 


Enzymes .. . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 
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DISTRIBUTOR 
IDENTIFICATION 


with 


sm——— PALM BROTHERS DECALS 


Call attention to your distributors—and get that extra 
sales lift through the eye catching dominance of Palm 
Brothers Decals. 


Magnetic in color, economical in price, remarkable in 
durability, these famous decals are your marks of distinction, 


exclusively yours. 


Samples and sketches submitted 
TH 3 without obligation. Write today 


oes amet tor Catalog No. 11. 
7 : : a PA Mi = 
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METAL PLATES 
that serve a steady diet 
of sound . 


There are two oscillators in every Fathometer. 


Opened oscillating unit shows how the all-im- 


portant Nickel lamination plates are mounted, 


loth an indicating dial and recorder can be 
sed with the Fathometer. Other components 
lude an amplifier and a driver. 
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The “FatHometer”—the first practical application of 
“Sonar’—utilizes the magneto-striction of Nickel 


One of the most practical uses of sonar is the Fathometer, 
manufactured by the Submarine Signal Co., Boston, Mass. 

The Fathometer generates sonic vibrations, throws them at 
the bottom, and then listens for their echoes. With a Fathome- 
ter you can map the ocean floor . . . locate fish . . . safeguard 
navigation. 

Like many other adaptations of sonar, the Fathometer de- 
pends upon Nickel to send and receive the sonic vibrations. 
Heart of each oscillator is a stack of thin Nickel plates, laced 
together with a winding of wire. 


HOW THE FATHOMETER WORKS 


When current is passed through these windings, a fluctuating 
magnetic field is created. That’s when the magnetic-strictive 
property of Nickel goes to work! 

For under the influence of magnetic force, Nickel contracts, 
snapping back to its original size only when the field goes 
dead. By maintaining a fluctuating magnetic field, a steady, 
powerful hum can be directed to the ocean floor. 

Striking a target, the sonic waves bounce back to the 
Fathometer, where a second oscillator (acting as a receiver) 
goes through the same cycle in reverse to convert sound into 
electrical impulses. Other components then time the lag be- 
tween transmissien and echo, registering the depth on an 
indicator. 


WHY NICKEL WAS CHOSEN 


Nickel is used in sonar because it contracts more than any 
other commercial metal, contracting 32 units of length for 
every 1,000,000. 

Magneto-striction is just one of the specialized properties 
obtainable with Nickel. When specifying metals for elec- 
tronic or electrical use always consider Nickel and the INCO 
Nickel Alloys. They are strong, tough, rustless, corrosion- 
resistant and thermally durable. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N. Y. 


NICKEL Ad aLtoys 


MONEL* © “K" MONEL* « “S”" MONEL* © “R" MONEL* © “KR” MONEL* © INCONEL™ © NICKEL © “L" NICKEL* “2” NICKEL" 


*Reg. U.S. Pat. Off. by Submarine Signal Company 
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Uf you plat 


EXPAND your production 


MODERNI 
ADD a new process 


RELOCATE your business 


START a new enterprise 


ZE your facilities 


GET YOUR 





To help you select—quickly—the exact property 
you want the War Assets Administration has issued 
a catalog called the PLANT-FINDER .. . a printed 
listing of Government-owned facilities which have 
been (or may be) declared surplus for your pur- 
chase or lease. 


In this PLANT-FINDER you will ese (as of the publi- lo make your use of this catalog easier, the 
euiiiainiahah. PLANT-FINDER is fully indexed: 


1. Basic information (size, location, use and physical (a) By alphabetical listing of the wartime lessee, 


equipment) about every Government-owned plant; 
(b) By classes of products, or functions performed; 


2. Notations earmarking particular plants on which more 
elaborate details are available through descriptive (c) By floor areas of buildings; and 
brochures; and 
(d) By geographical locations. 

Information as to which plants are available for dis- 
posal now . . . which plants, while now leased, are 7 
available for future sale . . . which plants have had Write, phone or call at your nearest War 
their machinery and other equipment removed, leav- Assets Administration office today for your 
ing only the land and buildings for sale or lease. PLANT-FINDER. 


War ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


Offices located at: ATLANTA + BALTIMORE + BIRMINGHAM + BOSTON «+ CHARLOTTE + CHICAGO + CLEVELAND 

DALLAS + DENVER + DETROIT - HELENA + HOUSTON + JACKSONVILLE + KANSAS CITY, MO. 

LITTLE ROCK + LOS ANGELES + LOUISVILLE - MINNEAPOLIS + NASHVILLE - NEW ORLEANS - NEW YORK 

OMAHA «+ PHILADELPHIA + PORTLAND, ORE. - RICHMOND « ST. LOUIS + SALT LAKE CITY + SAN ANTONIO 
SAN FRANCISCO «+ SEATTLE « SPOKANE + TULSA 
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When you want automatic operation—and 
want it positive, simplified, compact—you'll 
want to investigate Namco Solenoids. 
They’re engineered to your specific application 
-not just taken off a shelf and shipped to fill 
an order. We'd welcome the opportunity to 
recommend the size and style best suited to 
your job. Ask for Engineering Bulletin EM-46. 


VE ee fa 


170 EAST 13st STREET - CLEVELAND 8, OHIO 
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is STRONG? 


HE impact strength of a product may be the final test of whether or 
not it will do the job for which if was designed. Here at Watertown we 


don’t guess at a product’s strength — scientific instruments measure it 
exactly! On the testing machine shown above, an Izod impact test is being 
conducted on a molded shape to determine its impact strength. This is only 
one of the many plastic tests and services you'll receive from Watertown’s 
designers, engineers and chémists when you call upon them to help you 
plan new products and prdduct improvements. 


SEE HOW OUR COMPLETE CUSTOM MOLDING SERVICE WILL SOLVE YOUR PLASTIC PROBLEMS 
/ 
Write THE WATERTOWN sMANUFACTURING COMPANY, Watertown, Connecticut. 
BRANCH OFFICE—Clevefand. SALES OFFICES— 


New York, Chicago, Detroit Milwaukee 
and Howgii. 
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Wire engineering that gets 


Technological advances in many fields 
of industry have brought with them an 
ever increasing number of problems 
involving wire and cable. Auto-Lite 
engineers have had many years of expe- 
rience in solving such problems. Their 
work is made easier by the fact that the 
Auto-Lite line of wire and cable is com- 
plete: a full range of sizes, shapes and 
materials for every wiring need. 


| 


“down to cases” 


The experience, know-how and 
equipment of Auto-Lite engineers is 
available to you to help solve wire 
problems whenever needed. Write to 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario . Wire and Cable Division . Port Huron, Michigan 


TUNE IN THE AUTO-LITE RADIO SHOW 
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TOMORROW'S BEARING — 
TODAY 


This revolutionary forward step in bearing 
design has proved itself on the toughest 
assignments for the past eleven years. It is 
not only a highly efficient precision bear- 
ing, but its self-sealing features also help 
you improve the performance and lower 
the cost of producing your own equipment 
through streamlined design. es are 
the facts: 
Standard Type 


@ 100% more grease capacity than any other 
standard self-sealed bearing. 


Factory packed with Norma ‘‘Stability-Tested’’ 


grease. Relubricate only after years of service. 


Grease retained close to balls and 
raceways by built-in, wearless seals. 


Flanged seals with grease grooves 
provide adam against leakage; prevent 
entrance of dirt. 


Eliminates up to 10 machining 

operations and upto 22 parts 

required with some con- 

ventional mounting. 

Prevents slippage, peening, 

cocking — obviates use of steel 

inserts in soft metal housings. 

Increases shaft strength; reduces over- 

hang; provides compactness — locknuts 

and wide sealing parts are eliminated. 
PATENTED BY NORMA-HOFFMANN 


AVKMA-AVFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


HERE ARE MAJOR VARIATIONS: 


Shoulder (snap) Permanently NORMA-HOFFMANN BEARINGS CORPORATION 
wire. No housing img. Shoulder ring sealed. For shafts STAMFORD, CONNECTICUT 
shoulders needed. optional. Seals re- under 20 m/m. Seals FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 


Seals removable. movable. not removable. Pittsburgh, Cincinnati, Los Angeles, 
San Francisco, Portland, Ore., Seattle, Phoenix 


NOTE: Write for “\Cartridge’’ Bearing Catalogue. Address Dept.H 
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High Strength in Compact Size Offers 
NEW DESIGN POSSIBILITIES 


TAM Zircon Porcelain Insulators pos- 
sess unusual mechanical strength permit- 
ting much more compact designs with 
an overall weight reduction of about 
25%. At the same time—excellent in- 
sulating properties are maintained at 
elevated temperatures where ordinary 
electric porcelains fail rapidly. New 
advantages, never before possible with 
normal porcelain bodies, are now prac- 
tical. As a result, a whole new range 
of economical applications is opened to 
the engineer and manufacturer. Here, 
for example, is high thermal shock re- 


sistance unheard of in an electric por- 
celain. Without pre-heating—direct 
solder seals can be made against these 
new Zircon insulators. Power loss is ex- 
tremely low. Restivity data up to 1000°C 
show that this new Zircon insulator 
has a much lower coefthcient of restiv- 
ity than the usual electric porcelains. 
At about 250°—a dielectric strength ap- 
proximating 180V/mil. is maintained. 
In learning more about TAM Zircon 
Porcelains—draw freely upon the wide 
experience of our research laboratories. 
We will gladly cooperate. Write today. 





TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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ELECTRICAL INDUSTRY 





Your industry is one of hundreds served by Union Pacific. 
Every shipper is assured of efficient, dependable transpor- 
tation when materials or merchandise are earmarked for the 
Strategic Middle Route, uniting the East with the Midwest, 
Intermountain, and Pacific Coast States. 


Union Pacific provides specifically designed cars, various 
services and departments, to assure proper handling of a 
wide diversity of products. 


Union Pacifie’s facilities and equipment are ready to meet 
the heaviest needs of commerce. Traffic experts are stationed 
from coast-to-coast. They will help you with that next ship- 
ment—and ev ery shipment. 


For dependable, fast freight service always . . . 


be Specific - 
say Union Pacific’ 


*% Union Pacific will gladly furnish 
UNION 2 . confidential information regarding 
PACIFIC available industrial sites having 
. trackage facilities in the territory 
it serves. Address Industrial Dept., 
Union Pacific Railroad, Omaha 2, 

Nebraska. 


The Stralegic Middle Laule 


IN WIND, RAIN, SNOW OR HAIL @e@ YOUR FREIGHT GETS THERE BY RAIL! 
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WOUND FASTER 


| MORE COMPACT COILS 


 FORMEX MAGNET WIRE 
AIDS DESIGN ENGINEERS 
SPEEDS MANUFACTURE 


; Many design improvements that 
depend on the size, shape, and con- 
struction of coil windings are made 
practical by the unusual qualities 
of Formex magnet wire. 

Replacing fibrous-covered wire, 
Formex puts more turns and more 
copper in a given coil cross-section 
area, particularly if square or 
rectangular Formex wire is used. 
Coil shapes requiring “‘acute-angle”’ 
bends and other severe distortion 
of the wire can be adopted with 
reduced insulation failure. 

In production, too, you can go to 
higher winding speeds without in- 
creasing rejects. Time-saving steps 
in coil assembly that you wouldn’t 
dare to use with ordinary magnet 
wire become practical because of 
the toughness of the insulation on 
Formex wire. 


FIRST COST IS LOW 


In most sizes, Formex magnet 
wire brings you these extra design 
and production advantages at lower 
first cost than fibrous-covered wire, 
and only slightly more than plain 
enameled wire. 

Ordering G-E Formex magnet 
wire is the first step toward faster 
winding of better, more uniform 
coils, and long apparatus life. For 


complete information on what For- 
mex can mean in savings to you, 
call in your local G-E representa- 
tive or write for Bulletin GEA- 
3911. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 


Types and Sizes of FORMEX 


insulation thickness. Formex wire 
is available throughout the entire 
standard range of wire sizes 
with single (F) and heavy (HF) 
insulation. Triple Formex (TF) is 
available in sizes from 25 AWG 
to 40 AWG, and quadruple 
Formex (QF) in sizes from 8 AWG 
to 34 AWG. 

Round Formex. Round Formex wire 
is supplied in all the standard sizes 
from 8 AWG through 40 AWG, 
and in Ultrafine sizes from 41 
AWG through 44 AWG, and in 
diametersof 0.00175 inch, 0.00125 
inch, 0.001 inch, and 0.0015 inch. 
Rectangular ond Square Formex. 
These two types of Formex wire 
possess all the desirable charac- 
teristics of round Formex, such as 
winding space factor, toughness, 
flexibility and resistance to abra- 
sion, moisture and shock. It is avail- 
able in a wide range of narrowly 
separated sizes, from 100 mils 
wide and 0.025 inch thick (3.50 
ohms per M ft) to 284 mils wide, 
0.180 inch thick (0.168 ohm per 
M ft). 


waned 


Why Formex magnet wire stands up 


Enlarged photograph showing the ab- 
sence of cracks in the insulation of For- 
mex magnet wire stretched 20 per cent, 
then wound upon its own diameter. This 
tough wire may be hammered flat with- 
out damage to insulation, and shows no 
shelf or heat aging to lower the insula- 
tion’s initial dielectric strength. Meas- 
ured on the repeated scrape abrasion 
tester, Formex is 30 times as resistant to 
abrasion as conventional enameled wire. 
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This enlarged photograph shows enata- 
eled magnet wire stretched 10 per cent— 
half as much as the Formex wire in the 
top illustration—and wound upon twice 
its own diameter. Note the cracks in the 
insulation, the absence of cracks in the 
Formex wire. 


@ Another G-E Achievement Resulting from 
‘‘Full-range’’ Research An example of G-E full-range re- 


-FORMEX 


search in action is the development of Formex magnet wire. Realizing 
that no major improvement in enameled magnet wire was probable 
as long as drying oils were a principal ingredient, G-E research 
turned to resins. G-E laboratories developed the first polyvinyl- 


acetate resin ever to be applied as an insulation for magnet wire; an 
insulation. greatly superior, in most important characteristics, to any 
enamel. Full-scale production techniques were developed by G-E 
production engineers. The result is G-E Formex magnet wire; more 
compact than fibrous-covered enameled wire, more “windable,”’ 
and so non-hygroscopic that no further moisture-resistant treatment 
is required. 
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“Aye, aye, sir... she’s rigged real BRISTOL-FASHION!” 


MANY TALL SHIPS, both merchant- 
men and men-o’-war, put out from the 
west British port of Bristol, a century 
ago. And these Bristol ships came to be 
recognized around the world for their 
particular trimness, cleanliness, and 
punctuality of port-calls. So “Bristol- 
fashion” became everyday sailor-talk 
for “‘shipshape,” “right to the minute,” 
or “everything under control.” 

Ic still is... and it has come to have 
an even wider application. For every 
now and then we hear this phrase used 
as a way of approving the manner in 


which a customer’s special instructions 


have been carried out, or an extra-close 
time limit met to the minute. 

These modern Brass mills, here in 
one of the earliest of the new-world 
Bristols, are equipped and experienced 
to execute your orders, too, in true 
“Bristol-fashion.”” A huge new cold- 
rolling mill of the most advanced de- 
sign ...a mew continuous gas furnace 
for annealing ...and improved foundry 
facilities . . . all these advantages and 
more combine to give you better serv- 
ice than ever in prompt shipments ot 
Bristol Brass sheet, rod, and wire. And, 


as far as we’re concerned, ‘‘Bristol-fash- 


ion’’ means one more thing: You can 
be sure that each shipment will be ex- 
actly as specified for use in your prod- 
ucts, be they heavy-duty industrial or 
light-duty, low-cost commercial. You 
can likewise be sure that we will be 
glad to have you come aboard . . . any 


time you say. Write. 


THE 
BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn 
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with ONE APPLICATION 
NO SPECIAL EQUIPMENT... 


Use metal .. . plastic . . . or wood — with Motletone a single spray-coat application 


gives it that lustrous hammered finish effect that’s so popular today. What’s more, 





your regular spraying equipment does 100% of the job. Because of its smooth yet 
hammered-like appearance, Motletone tends to hide weld marks, scratches or 
other small defects, and that means fewer rejects and additional savings of pro- 
duction time. 

This new, durable M&W production finish is now available in a complete range 
of colors, formulated for either baking or air-drying schedules. Write for Technical 
Data Bulletin 108 and sample color cards or arrange to have an M&W technical 
consultant discuss your own requirements with you. 


PIONEERS 
IN PROTECTION 


... where industry goes ctlh finishing prrotlems 


MAAS\/ & WALDSTEIN COMPANY | icw ssc 


1658 Carroll Avenue, Chicago 12 . 6 Jersey Street, Boston 15 . 10751 Venice Blvd., Los Angeles 34 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALIZED PRODUCTION FINISHES 
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Even in summer, it’s pretty hard to stay on the tune when 


the shower is running ice water. The worry’s saved with 
automatic hot-water controls. They operate switches from 
time to time to keep the water hot. These controls operate 
oil burners, coal stokers, and electric heating systems. 

This is one of hundreds of applications worked out by 
Telechron engineers in co-operation with the manufacturers 
of automatic timing, switching, recording and control equip- 
ment. New and surprising uses are being found every day. 
Perhaps they’re the answer to a control problem that’s now 
puzzling you. 

Telechron motors can be adapted to an almost endless 
variety of devices, to complicated control mechanisms as 
well as simple switches. Self-starting, they reach rated speed 
almost instantly. And they’re thoroughly dependable. Oper- 
ating in perfect synchronism with all commercial frequencies, 
they can’t run faster or slower. Conservative torque ratings, 
precision building and Telechron’s exclusive capillary oiling 
system assure years of trouble-free service and lower mainte- 
nance cost. Why not put your needs up to Telechron’s 
application engineers? They'll be glad to help you find the 
answer. Address Motor Advisory Service. Dept. H. 


Telechron Motors Are Now 
Being Used in 


Stoker, Oil Burner, and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


SYNCHRONOUS MOTORS 


TELECHRON INC. + ASHLAND, MASSACHUSETTS 
Makers of Telechron Electric Clocks and Synchronous Motors 
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SEND FOR OUR NEW 4-PAGE GEAR CATALOG 


mall Gears are made in almost endless variety. Frequently their applications are entirely 
without precedent. This was especially true during the war. New principles, new design, 
new engineering, a different approach to power transmission problems . . all these things 
and more are often required to produce the greater efficiency and economy of G.S. Fractional 
Horsepower Gears. The G. S. Gear Catalog just printed, illustrates and describes many different 
types and applications of G.S. Small Gears. It offers valuable aid to anyone concerned with 
specifying Gears from 12 to 96 D.P. Just ask for a copy on your company stationery. No cost 


or obligation is involved. 


BAIR se Cy: 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL 


MEMBER OF 
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MEETS YOUR CUSTOMER'S DEMAND FOR COLOR §¢ 


THIS WASHING MACHINE agitator intro- 
duces, for the first time, a shock-resist- 
ant, thermosetting plastic in brilliant, 
permanent color. And color helps sell 
household accessories and appliances be- 


cause housewives want brighter, more 





cheerful-looking homes. 


During the war Cyanamid developed 
this special impact-resistant MELMAc* 
molding material in black and brown for 
hospital trays, food service, and various 
industrial uses. It was lightweight,chemi- 
cally inert, odorless, and tasteless, and 
had superior electrical characteristics. 

Today, this same molding material 
has color to satisfy consumer demands. 
It is available in red, blue, green, ivory, 
white, brown, and black, for such appli- 
cations as tableware, food trays, vac- 
uum cleaner housings, refrigerator and 
stove parts, syrup dispensers, germicide 
containers, bottle warmers, and many 


new applications. 


We shall be glad to help you plan new 
products and new business with MELMAC 
3020, the new, colorful, impact-resistant 
plastic. American Cyanamid Company, 
Plastics Division, 30-36 Rockefeller 
Plaza, New York 20, N. Y. 


*Reg. U.S. Pat. Off. 


BEETLE* - MELMAC* + MELURAC* - LAMINAC* - URAC* Washing machine agitator made of Me.mac plastic 3020, molded by Echpse 


Moulded Products Company. Speed Queen Washing Machine through courtesy 
of Barlow & Seelig Mfg Co. 


ELECTRICAL MANUFACTURING 








Ai tm yi) eee ed 
Shows You About 
da Ry 













Pe 


Take a ground shaft (fintsh ground if you like) and scratch a Make the same test on a Superfinished surface. The match 
match on it. The match will light. Why? Because there is won't ignite. There is nothing to create friction. Here is a degree 
enough surface roughness to abrade the sulphur tip—to cause of smoothness that will support and maintain a uniformly thin 
friction and heat. These same ridges can penetrate an oil oil film—without ridges to penetrate and abrade the mating 
film and cause friction on bearing surfaces. Surface roughness surface. The life of such a bearing —* ts unlimited. Surface 
1s 20 micro-inches, R.M.S. Superfinished to 3 micro-inches, R. M.S. 


Removing grinder scratches, feed spirals, chatter 
marks, and partially loosened metal splinters by 
Superfinishing is a very quick and inexpensive oper- 
ation. These finely finished surfaces are a real economy 
because they not only reduce friction and wear to a 
new minimum, but they also eliminate the most com- 


mon bearing troubles. And surprisingly enough, 
g 8) g 


Superfinishing may actually cut your manufacturing 


costs as well—by eliminating other more expensive 
processes involved in producing smooth finish. 
Gisholt engineers are ready to give you facts about 


this important development. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue 


Madison 3, Wisconsin 


Look Ahead 
This General Purpose Super- 


Kee Pp Ahead finishing Machine is a self-contained unit, 
7 : simple to operate and ideally suited to handle aw ae range 
with Gisholt of miscellaneous or production work. Other sizes and types 
are available, aswell as Superfinishing attachments for lathes. 


TURRET LATHES + AUTOMATIC LATHES + SUPERFINISHERS + BALANCERS + SPECIAL MACHINES 
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NOW YOU CAN CALL YOUR SHOTS. 


TO HIT BUYING POWER AREAS 


A ELLEDOD LLL EOE SD 
The unique service offered by the Plain Dealer 


Market Survey department takes the guess work The Plain Dealer is Enough 


out of your marketing program. It tells you where —if You Use It Enough 
‘ . Che P. D. 2-in-1 market 
the best customers for your particular product 
, (Greater Cleveland plus 


are located and how much they buy. If you want the 26 adjacent counties) 


gives you Qhio’s two 


to call your sales shots in Ohio’s richest market : 
richest markets at 


call or write your P.D. representative for an ani: Aeak tank. 





appointment to receive this individualized service. 


= CLEVELAND 


LEFTISTS BEATEN IN FRENGA ELECTION 
3 Brrned to Death, 7 Inper Crash tome 
| Cstatlished tn 1842 
\ — John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
—_— 
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HOLLOW 
SET SCREW SHOULDER BOLT 


PHILLIPS SLOTTED COUNTERSUNK SLOTTED 
TYPE SCREW SCREW SCREW SCREW 
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serene "SOCKET SCREW’ KIT 


janie with interchangeable bits 


steel 


For men who like to have a complete supply of tools, yet dislike bulk and 
confusion, the Hallowell ‘Socket Screw'' Kit is the answer. It is one of the 
neatest tricks of the year. The hollow Celanese® plastic handle holds inter- 
changeable bits for most all purposes . . . Phillips, Hex and Fiat. There 
is a swivel bit-chuck, which locks securely in position, and makes it possible 


to twirl a screw using the vertical position, and then snapping the chuck 


~ € 
‘ 
, 


to an angle or ell position, to get the final tightening pull. 


- 
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Not illustrated: ‘Socket Wrench" Kit; the ‘Auto’ Kit; the “‘Home"' Kit. 
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Write for our 8-page booklet that fully describes these handy Too! Kits. 
Obtainable at Suppliers throughout the country. 


If your Supplier does not carry these Kits, send his name to us, along. 
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with yours, and you will be taken care of promptly. 


Kits: Patents Pending 


~ 


JENKINTOWN, PENNA., BOX EXZ} + BRANCHES: BOSTON + CHICAGO «+ DETROIT + INDIANAPOLIS «+ ST. LOUIS + SAN FRANCISCO 
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for a BRIGHTER 
TOMORROW 


Depend on BESTO-WIRE for the continued flaw- 
less performance of your appliances, because 
in lead wire or fixture wire ... BESTO-WIRE is 
Asbestos Wire at its best. 





‘opyright, 1946, by 
a. 0. LOTS wire Co., Inte 
Crensten, 8. ! 
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Like the hall-mark on fine silver, 
your molded trade-name implies 
a willingness to stand by your 
product throughout its life. It can 
be an asset to the beauty of its 
design that cannot be removed by 
scraping or chipping. It constantly 
reminds your customer that your 
name is a symbol of excellence to 
be trusted wherever it is found. 


MATERIAL: for this 
MOLDING Phenolic was chosen ce and flex- 
General Purpose 3 the heat resistan 
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users like. 


MOLDING METHOD: . 
The handle is compress! 
hour. This 

for molding t 


thick cross sect 


ni molded 


y"x 4" to 

: forms @ slot Talal screws 
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PRECISION 
MOLDING 


for over 30 years 
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nt identification. 


AMERICAN 


identification 


is Permanent 
When It 


Is Molded In 


This is number @ 


of Aico’'s series of plastics 
applications. A request on 
your letterhead will bring 

you the set, complete to 

date, on convenient file cards, 


INSULATOR CORPORATION 
NEW FREEDOM, PA. 
SALES OFFICES: Cleveland + Detroit » New York + Philadelphia 








PERMANENT MAGNETS MAY 


SINTERED ALNICO MAGNETS 
NOW MADE BY INDIANA STEEL 


With the recent expansion of plant facilities at both the 
Valparaiso and Stamford plants, The Indiana Steel 
Products Company has materially increased the total 
production of sintered Alnico magnets in the United 
States. 


Sintered magnets fulfill a special need where lightness of 
weight saa compactness of design are desirable. 
Although they are considerably less expensive than cast 
magnets only in sizes less than 1/20 Ib., sintered magnets 
are also desirable in sizes where special shapes are diffi- 
cult to cast. The sintering process in quantity production 
makes Alnico permanent magnets available for many 
uses which were not previously economically possible. 


The Indiana Steel Products Company is well equipped 
for the production of sintered magnets of almost any 
standard shape from its available stock of dies without 
die charge. Because of die cost requirements in the 
production of sintered magnets of special design, a 
special charge is made. We invite those interested in the 
application of sintered magnets to consult our engineer- 
ing department. 


More than 24,000 applications of permanent magnets 
have been made by The Indiana Steel Products Company, 
the world’s largest sole manufacturer of “Packaged 
Energy”. Our engineers invite you to consult with them 
on any magnet problem. For complete information 
write for our free “Permanent Magnet Manual”. 


© 1946 The Indiana:Stee! Products Company 


sail y 7 


PRODUCERS OF "PACKAGED ENERGY” Cee SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILL. . TTT We ha behiale debt deibbedlelales 
| STAMFORD, CONN. (CINAUDAGRAPH DIV.) 
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WHISTLER Adjustable 
Perforating Dies Offer Added 
MCC CN 
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5-10-50 and even more different set- 
ups with the same dies? Impossible? 
Not when you use Whistler Multi- 
Use Adjustable Dies. For it’s simple 
to rearrange these units...add or 
delete... get back into production 
within a few hours. Even so-called 
complicated arrangements are easy 
to set up. And, with first cost inva- 
riably less than for single purpose 
dies, this continued re-use of the 
same dies effects added economy in 
quickly writing off initial die invest- 


Se 
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All there is to 
Whistler punch and 
die units. 


ment. Over 750 prominent manu- 
facturers have proven in their own 

lants that Whistler Adjustable Dies 
aacs sent costs into a nose dive. 


No special tools are needed. Work 
in practically any size and type of 
press. Ordering now is rp 
advantageous. Large stocks of stand- 
ard diameter units from 42” up are 
available for overnight shipments. 
Notching, group dies and special 
shapes and sizes can be quickly made 
to order. Write today to: 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 
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ANT \ Stall an ordinary motor too long and 
% you’ re ready fora Qe fire extinguisher and a 
new motor.) ) Stall this Welco Forced Air Ventilated 


Motor all day, every day if need be, and it will be ready for nothing but more work. 


This Welco Motor is applicable to operations such as clamping, holding, feeding, 
indexing, slow speed reeling, rapid reversing or any job where frequent or continued 


heavy torque may be required, 
This is just one example of a special motor for a specific need, designed and built by 


Welco Engineers. We solicit your toughest powering problems. 


THE B. A. WESCHE ELECTRIC CO. 


1626-12 Vine St. Cincinnati 10, Ohio 
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Back up your line of light appliances with the many advantages of 
the new G-E Flamenol cord set. The smooth, clean, pleasant-to-feel 
finish helps sell the product. It adds a note of high quality and 
long-lived construction. 

Developed by General Electric, the patented molded-on plug 
increases strength at soldered connections to assure longer use. 
It’s built to withstand wear and tear. Fabricated in one piece, a 
G-E Flamenol cord set is practically indestructible. The cord resists 
water, oil, acid, alkali, and will not deteriorate in sunlight. It won’t 
bloom or peel. 

In manufacturing, assembly and inspection time are cut with the 
installation of this complete, factory-tested cord set. 

Made at present in ivory and brown. For information on G-E 
Flamenol Cord Sets, write Section Q12- 1112, Appliance and Mer- 
chandise Department, General Electric Company, Bridgeport 2, 


Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 
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THIS NEW 


FLAMENOL* 


SERVICE 


SALES APPEAL 




























te Old Reliable Red Band says— 


Grate goes 10 bed) 
on an endless chitin: 
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Today, with electrical horsepowe: 


Chains of buckets were run, by cum- 


Early American settlements had com- 





munity granaries like those of Biblical bersome ropes and _  countershafts, Buffalo grain elevator can unload 
times for winter storing of grain. In 1834, from one central power source on the grain from lake carriers at the rate of 
the first modern grain elevator was built ground floor. In 1896 came the biggest 85,000 bushels an hour. Howell has beer 
in Buffalo. By 1866, bulk handling of grain improvement to date—individual motors building specialized motors for grain ele- 
was an established industry. were developed to drive each conveyor vators and other industries since 1915 


unit separately. 


| Have you a hard job for Horsepower ? 


Perhaps you have a process where extremely high or low tem- (2) Smooth-operating because statically and dynamically 


peratures exist—excessive moisture—high starting torque— balanced. 


or just a real tough job for a motor. Then get a protected (3) Designed for the toughest tasks in industry—conv 


: : ; . Sa quently better-performing on all jobs. 
industrial type motor that’s built to “take it.’ ' | b 

See your nearest Howell Representative for your needs in 
Here’s why industrial type Howell Motors stand up: specialized or standard motors up to 150 h.p. Remember, you 


(1) Precision-built of finest materials, with copper or pay no more for industrial type Howell Motors—and vou 


bronze rotors, and completely insulated. always get top quality for your money. 
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OWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Protected Type Motors available in sizes 5 
h.p. and smaller. Also other sizes of Howell industrial 
type motors available up to 150 h.p. 
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Where to buy 


—ESNA = YEARS BUT THE THREADS 
x cm bal ARE STILL CLEAN 


ca 
ELASTIC 
STOP NUTS 






DISTRIBUTORS 


N Is, Dean & Gregg, ALBERT LEA, Minn 

Carey Machinery & Supply Co., 119 E. Lombard St 
BALTIMORE, Maryland 

Chandler & Farquhar Co., Inc., 900 Commonwealth Ave., 
BOSTON 15, Mass. 

A. N. Nelson, Inc., 370 Hamilton Avenue, BROOKLYN, 
New York 

Beals, MeCarthy & Rogers, Inc 50 Terrace, BUFFALO, 
New York 

Globe Machinery & Supply Co., 205-209 Third Ave 
CEDAR RAPIDS, Iowa. 

Supplies, Inc., 564 W. Adams St.. CHICAGO 6, Illinois 

The FE. A. Kinsey Co., 335 W. 4th Street, CINCINNATI 

Ohio 

Strong, Carlisle & Hammond, 1392-4 West Third St 
CLEVELAND 13. Ohio 

Smith Bros. Hardware Co., 580 No. 4th St., COLUM- 































BUS, Ohio 
M D. Larkin Co., 115-123 East Third St., DAYTON 1, 
Ohio 


M. L. Foss, Inc., 1901 Arapahoe St DENVER, Colorado 

Globe Machinery & Supply Co., 205-211 W. Court Ave 
DES MOINES, Iowa 

Charles A, Strelinger Co., 149-165 E. Larned St., DE- 
TROIT. Michigan 

Kulseth Supply Co., FERGUS FALLS, Minn 

J. Russell & Co., Inc., 361 Dwight Street, HOLYOKE. 
Mass 

Honolulu Iron Works Co., HONOLULU, T. H. 

Peden Iron & Steel Co., 700 No. San Jacinto St., HOUS- ore a : 
TON, ‘Texas The Red Elastic Collar provided perfect 

Central Rubber & Supply Co., 120 So. Meridian St 
INDIANAPOLIS 9, Indiaana 


i a os ee See KANSAS protection against LIQUID SEEPAGE 


Emeo Supply Co., Inc., P. O. Box 907, LANSFORD, 
Pennsylvania 

John Pritzlaff Hardware Co 833 No. Plakington Ave., 
MILWAUKEE 1, Wisconsin 

Minneapolis Tron Store, 524-528 Washington Ave N 
MINNEAPOLIS, Minn 

Uptown Tron Store, 918 W. Lake St MINNEAPOLIS, 























Wartime. A fighting plane crashes into the sea. 214 















LOOK FOR THE RED COLLAR 


years later, a salvage crew fishes out the plane’s battered, 























































































Minn corroded tailpiece. Its alloy frame has been eaten away, THE SYMBOL OF SECURITY 
Globe Machinery & Supply Co., MOLINE, Illinois a x 3 e . 
C. 8 Marsick Co,, 278 State St.. NEW HAVEN 7. but the ESNA fastened steel reinforcing piece is still 7 
Conn . 4 hi lied f the Elastic S It is threadless and perma- 
Vicols e% rt G z » O ac f y C an: astic < ‘ 
—_ an * Gum, a. eee shies a aa rench 18 app 1ed to = 0 _ astic Stop nently elastic. Every bolt - 
NORFOLK 1, Virginia Nuts. It is removed with ease. Why? Study the unre- regardless of commercial 
Standard Shannon Supply Co., 13 So. Letitia St.. PHIL- 2 f mai 4 
ADELPHIA 6, Pennsylvania touched photos. Note the bright, rust-free working tolerances — impresses (does 
Nicols, Dean & Gregg, PIPESTONE, Minn : swigiek not cut) its full thread contact 
Somers. Fitler & Todd Co., 327 Water Street, PITTS- threads. The self-sealing Red Elastic Collar prevented in the Red Elastic Collar. This 
URGH 30, Pennsylvania z ; ; “ 
Nicols, Dean & Gregg, ROCHESTER, Minn liquid seepage that would have caused an ordinary threading action produces a 
Nicols, Dean & Gregg, 117 W. Fifth St., ST. PAUL 2, a * me ° ‘ compressive, radial-reactive 
Minn fastener to rust tight during its 244 years’ submersion. : 
Northwest Bolt & Nut Co., 4502 Fourteenth Ave.. N.W ; ' ee nee pressure against both the top 
SEATTLE 7, Washington As this unusual occurrence proves, ESNA Elastic Stop and bottom sides of the bolt 
M D. Larkin Co., SPRINGFIELD, Ohio < h ds insid h 
Syracuse Supply Co., 314-318 W. Fayette St., SYRA- Nuts can be depended upon to provide permanent pro- threads inside the nut 
Sse, New or 


insures a permanently tight, 


Mill & Factory Supply Co., 622 Southard Ave., TOLEDO, tection against Liquid Seepage that causes Corrosion. Salt eontued babweee the beh 


Ohio 




















E. Keeler Co., 238 West St.. WILLIAMSPORT, Penn They also protect permanently against Vibration, and nut threads . . . and 
sylvania ‘ . 

Brierly. Lombard and Co., Inc., 107 Foster Street, WOR- Thread Damage, and Costly Maintenance. Order Elastic mar pelle“ thepce Pan, Pettey 
_CESTER, Mass. self-sealing against Liquid 

Nicols Dean & Gregg, WORTHINGTON, Minn 


Stop Nuts for maintenance. Specify them on new equip- 


SALES OFFICES AND SALESTENGINEERS ment. Or let ESNA study your specific fastener prob- 


lems. Address: Elastic Stop Nut Corporation of 


Seepage. 

As a result, all Elastic Stop 
Nuts protect permanently 
against thread corrosion and 
subsequent thread failure. 







A. K Whitaker, 4076 Powers Ferry Rd., N.W., AT- 
LANTA, Georgia. 


= Lefler, 4922 Ivanhoe Avenue, BALTIMORE 12 
iryland . are ¢ rant , ated % a nieion 
10 North Wacker Drive, CHICAGO 6, Tilinois tributors are conveniently located in principal cities. 
1836 Euclid Avenue, CLEVELAND 15, Ohio 

22 Now Center Building, DETROIT 15, Mich 

“i Merchants and Manufacturers Building, HOUSTON, 


Collins-Powell Company, 9247 Alden Drive, LOS AN- 
GELES, Reverly Hills, Calif 
James W. Pyke & Co.. Ltd., 388 St, James Street, West 
_ MONTREAL, Quebec TRABE MARE 
15 Broadway, NEW YORK 6, New York 
P. D. DeWitt, 313 East Welsh Road, PHILADELPHIA. 


" Grove, Pa. 


hia 
” Vauxhall Road, UNION, New Jersey 








America, Union, New Jersey. Sales engineers and Dis- 
) £ 









INTERNAL 2 L NCHOR INSTRUMENT SPLINE CLINC CANG 
along side this column explains the WRENCHING at¥s ee i MOUNTING g — % —s cas CHANNEL 
permanent protection provided by all 


types of Elastic Stop Nutts. 


The application advertisement shown 4 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA 
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CAST THREADS SHOULD 
ALWAYS BE CONSIDERED 


If threads are required on a die casting, 
the designer should carefully consider the 
possibility of effecting economies by cast- 
ing instead of cutting them. External 
threads are easily cast if they are coarse, or 
over ¥/;," pitch diameter, and are located at 
a die parting. The flash which occurs on 
such threads can easily be removed in a 
simple trimming operation. Internal 
threads are sometimes cast when very steep 
pitches are called for. 


Illustrated below are three zinc alloy die 
castings with cast external threads. +1 is a 
flanged plumbing drain with a 14-pitch 
thread, 11/4,” in diameter and 13/4,” long. 
#2 is an electrical bushing with a 24-pitch 
thread to accommodate a die cast nut. This 
thread is 1344” in diameter and 13” long. 
#3 is a hose nipple with a 1” diameter 24- 
pitch thread which is 6” long. Finer 
threads than these are seldom cast. 





The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 


Pees: 


HORSE HEAD SPECIAL (u 


104 





NEW TYPE SPRINGLATCH 
iS DIE CAST 


The new door latch shown below has a 
zinc alloy die cast latch body and striker. 
This is known as the “‘one-arm springlatch” 
since it is designed to permit a door to be 
unlatched and opened with one hand—a 
great advantage when you arrive home 
with an armful of bundles. The manufac- 
turer of this latch adopted die castings for 
the principal parts because of favorable 
experience with this method of production 
for many other items in an extensive line. 





The zinc alloy die cast latch body is of 
particular interest since only a few simple 
operations—trimming, drilling and tapping 
—are required to prepare this part for 
assembly, (see photograph next column— 
top, as-cast—bottom, as-machined). All of 
the elements for assembling the lock mech- 
anism are obtained in the casting operation, 
and the as-cast surfaces are readily finished 
with a good-looking lacquer-enamel coat- 
ing which has the appearance of dull brass. 


(a 


The Research was , done, the Alloys were developed, and most Die Castings are based on 











This die casting application is covered 
in greater detail in the current issue of our 
die casting publication, “The Alloy Pot’. 
If you are not receiving this publication 
regularly, just drop usa Hine. Also ask us— 
or your die casting era 
source — for a copy | 2 TH 
of “Designing For 
Die Casting”. 


3 





@ Send for 
your copy 
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ONSUMER research in its broadest 

sense is as much the concern of the 
design and development engineer as it is 
of the sales. promotion department, par- 
ticularly in the manufacture of consumer 
durable goods, like refrigerators, clothes 
washers and radios. While the engineer 
need not be familiar with distribution de- 
tails, he should have a pretty good grasp of 
what are the general market needs and the 
price level at which to aim. 


The latter aspect is intimately tied up 
with the pattern of consumer income. 
There has been a distinct change in that 
pattern in the last ten years, particularly 
since 1941. Today, the great consumer 
market to satisfy price-quality-wise is that 
represented by needs of the enlarged 
middle-income class. The gold-plated top 
quality market is shrinking, as is the mar- 
ket for the cheapest goods. 


This trend is highlighted in a study 
made by the U. S. Department of Agri- 
culture and reviewed recently in the Fed- 
eral Reserve Bulletin, under the enigmatic 
title: “A National Survey of Liquid 
Assets.” The term covers cash in the bank 
and government bonds held by family 
groups. The main object of the survey was 
to determine the amount of savings held 
by various income groups, and whether 
such cash savings would be spent for con- 
sumer durables. 


As a by-product, the report reveals that 
over the past decade, there was a general 
shifting of families from lower to higher 
income groups all along the line, although 
there was a large decrease in the propor- 
tion of total saving on the part of the high- 
est income group. 





Key Quality Level to Income Level 





Eilbtid 


Specifically the survey shows that the 
number of family spending units earning 
under $1000 a year declined from 53 per 
cent of the total in 1935-36 to 20 per cent 
in 1945. The proportion of families in the 
income range of $2000 to $5000 a year, on 
the other hand, rose steadily from 14 per 
cent in 1935-36 to 45 per cent in 1945. 


At the same time, the number of families 
whose incomes were $5000 a year or over 
rose fourfold in the ten-year period, from 
2 to 8 per cent. In 1941, they represented 
5 per cent of the total families, received 
28 per cent of all income and held 68 per 
cent of the savings. By 1945 the propor- 
tionate number had risen to 8 per cent, but 
income dropped to 24 per cent and savings 
to 40 per cent of the total. The bulk of 
earnings and savings gravitated to the 
middle-income group. 


With organized labor stronger than ever 
and little prospect of substantial diminu- 
tion of taxes in the higher income brackets, 
these trends will probably continue for 
some time. 


The general conclusion to be reached 
from this survey is that while the top 
quality market is still substantial, the prod- 
uct needs of the middle-income group pre- 
dominate. Cheap stuff made by interim 
manufacturers is selling now only because 
it is available, and better quality products 
are not to be had. The $1500 television 
sets are seen in sample “Houses of Tomor- 
row,” but in few homes. 


The designer who aims for the good 
quality, medium-priced product market is 
on the soundest ground. For this group, 
“good enough is best.” 
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(;lass-Bonded Mica— 








Its Development and Use 


* Developments in molding techniques have greatly extended the pos- 
sible applications of this material, the superior dielectric properties of 


four groups: porcelain, steatite, glass, and glass- 
bonded mica. This last group, marketed variously 
as Mycalex, G-E mycalex, Mykroy, Pemque, and Turx, 
is of particular interest not only because of its excellent 
insulating properties but because of the relative ease 
with which these materials can be compression and trans- 
fer molded. Compression molded compositions can be 
adjusted to permit the production of large sheets (pres- 
ent maximum is 191% in. by 2934 in.) and rods which 
are readily machinable. A further advantage is the 
fact that inserts of common metals and alloys, such as 
steel, brass, copper, aluminum, monel, etc., may be 
molded directly into the insulator. 

Because of its dual nature, ceramic in composition 
yet moldable and machinable by conventional methods 
employed in forming plastics, glass-bonded mica, which 
may be called a ceramo-plastic’, supplies the needs of an 


[cue groups insulation is usually classified into 


1This appropriate term was suggested by Alex. E. Javitz, Associate 
Editor of ELectricaL MANUFACTURING. 


General Electric Co. 


which offset its higher cost compared with other insulating materials. 


A. J. MONACK 


Engineering Consultant 


overlapping field between low-temperature plastics and 
Its electrical properties aré 


high-temperature ceramics. 
excellent for the entire frequency range from 60 cycles 
to 10” cycles. 

As is well known, the mining and production of sheet 
mica entail a loss of as much as 90 per cent of the orig 
inal material. Shortly after World War I, P. B. Cross 
ley, a metallurgist in the employ of Hoare Miller & Co., 
Ltd., a company with extensive mica interests in India, 
conceived the idea of utilizing much of the waste mica by 
mixing finely divided mica with a powdered glass binder 
and subjecting the mass to heat and pressure. The early 
experimental work was carried out by the inventor with 
the assistance of Hoare Miller & Co., Ltd. The basic 
process patent (U. S. patent 1,394,973, re-issue 15,727 ) 
was issued in 1921. In 1923 the General Electric Com- 
pany was granted a manufacturing license, and the ex- 
perimental work was continued by that organization un- 
til a satisfactory commercial manufacturing process 


Mycalex Corp. of America 





(Left) An assortment of G-E mycalex injection molded components, the majority with metal inserts. 


In gen 


eral, the minimum thickness of a part is about 4¢ in., but vertical walls as thin as 0.030 in., have been molded 


successfully. 
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(Right) Cross-section of a large injection molded Mycalex bushing with intricate metal inserts. 
Probably the largest part so molded, the charge consisted of 7 lb of Mycalex 410 and 6 lb of metal. 
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Typical parts fabricated from 
compression- molded _ glass- 
bonded mica. Most of these 
parts have been milled or 
drilled with carbide-tipped 
tools. Flat plates or sheets 
are available in standard 
thicknesses varying from Ve 
in. to I in. 


was developed. In that year 450 250-watt pliotron bases 
were made of glass-bonded mica, representing the first 
commercial production in the United States, if not in 
the world. 

In 1925 the A. E. G. (Allgemeine Elektrizitats Ge- 
sellschaft) was granted an exclusive license to manufac- 
ture glass-bonded mica in Germany and for several years 
this same concern supplied the English market. The 
demand continued to increase, and in 1928 the Mycalex 
(parent) Co., Ltd. was formed and a plant erected in 
England. In 1930 a license was granted to the Westing- 
house Electric & Manufacturing Company. 

A second patent (U. S. patent 1,795,200) was issued 
to Crossley in 1931. All claims under this patent com- 
prise the use of a mixture of mica and asbestos (some- 
times with waste porcelain, etc., added) and a formula 
is given for the first time. 

In 1932 the Mycalex Corporation of America was 
formed, with a part-interest owned by the Mycalex (par- 
ent) Co., Ltd. This new organization imported and 
distributed glass-bonded mica of English manufacture 
until the reorganization of 1941 when, wholly American- 
owned, it erected a plant and began its own manufacture. 

Because of then existing difficulties in the use of lead- 
containing glass, A. W. H. Wedlock of the Mycalex Co., 
Ltd., developed a leadless composition (U. S. patent 
2,032,239) shortly after 1930. This type of material 
was manufactured by the English company and by the 
Mycalex Corporation of America until superseded by a 
superior product in 1944. The leadless composition is 
apparently not now made in the United States. 

The basic process patent expired in 1938, and shortly 
thereafter Electronic Mechanics, Inc., which had pio- 
neered many of the successful machining methods 
began the manufacture of glass-bonded mica. In 1942 
the International Products Corporation entered the 
manufacturing and machining field. 

A composition patent (U. S. patent 2,136,877, Nov. 
15, 1938) was assigned to Delpech and Lambert, and a 
second patent (U. S. patent 2,303,244, Nov. 24, 1942), 
was obtained by Wedlock. U. S. patent 2,391,376 (Dec. 
18, 1945), assigned to the Mycalex Corporation of 
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America, covers a high dielectric-constant material con- 
sisting of mica, glass, and rutile or titanates. 


COMPOSITION 


(a) Mica. Muscovite mica, free of metallic and clayey 
impurities, is generally employed in the manufacture of 
glass-bonded mica, although phlogopite mica has been 
used rather extensively and biotite micas have found 
some application. Water-ground mica, because of its 


purity and fineness, is preferred for compression mold- 
ing, while dry-ground mica facilitates transfer molding 
because the larger flat plates glide over each other more 
readily. 

(b) Glass. 


Machinability and moldability of glass- 





Mycalex Corp. of America 
Multi-position lever switch with spacers of glass 


bonded mica. Its non-moisture absorbing properties 
maintain accurate spacing of the contact blades. 
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Electronic Mechanics, Inc. 
bonded micas result from the use of relatively high 
percentages of mica. The good electrical properties are 
also conferred upon the product by this ingredient, The 
glass, then, is merely a binder. The glass must of neces 
sity be a low-melting composition in order that the mica 
will not dissociate or decompose during the manufactur 
ing process. This condition sets an upper limit of 1300 
1500 F on the softening temperature of the binder. 
Glasses which soften in this temperature interval do not 
of course have the chemical stability of commercial sili- 
cate glasses. These include lead glasses like simple lead 
borate glasses and borosilicates containing feldspar, soda 
ash and barium carbonate, as well as leadless composi 
tions based on cryolite and boric acid. The varieties 
of such glasses available are numerous and are c mstantly 
being changed as glass technology improves. 

(c) Proportions of glass and mica. Since the prop 
erties of glass-bonded mica depend so largely upon the 
mica, it is desirable to incorporate as high a percentage 
of this ingredient as possible. The upper limit is reached 
when there is insufficient glass to surround completely 
each of the mica particles. Hence, for machinable com 
pression molded material the mica content varies from 
55 to 70 per cent. If less than 55 per cent, the material 
is too vitreous, too fragile, and too hard for machining. 
The mica content may, if desired, run as low as 40 per 
cent in compression moldings not intended for machin 
ing. 

In order to inject transfer molded material through 
sprues and gates, considerable fluidity is required and 
higher glass contents are therefore essential. 


MANUFACTURING PROCESSES 


Compression molding. Manufacture of sheets and 
rods does not differ essentially from c mnpression mold- 
ing of smaller parts except in magnitude, The process, 
briefly, consists of mixing intimately the proper propor- 
tions of powdered mica and powdered glass with about 
10 per cent of water as a temporary binder, preforming 
the mixture into sheet or rod blanks under a pressure of 
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lex Corp. of America 
(Above) Glass-bonded mica is sull- 
able for hermetic seals as in the case 
of this six-terminal radio transformer 
made by United Transformer Corpo- 
ration. Leads are monel metal. 
(Left) Examples of machined glass- 
bonded mica parts fabricated from 
compression - molded sheet stock. 


one to two tons per in., drying the preforms’ to remove 
water, heating the preforms until the glass becomes 
plastic (1150 to 1350 F), hot pressing (press platens 
at 500-700 F) at a pressure of approximately two tons 
per sq. in., and annealing the sheets or rods to prevent 
warpage and breakage during cooling. The sheets 
are then surface ground to remove the water-absorbent 
skin and rods are centerless ground. The grinding oper- 
ations also permit maintenance of good tolerances on 
thickness and diameter, 

Compression molding of small parts not usually in- 
tended for machining follows the same procedure as 
above except for the final grinding operation, which is 
omitted. By incorporating more glass in the composi 
tion, using chromium-plated molds, and operating the 
molds at slightly higher temperatures, it is possible to 
reduce the skin thickness to a point where little harm 
results electrically from its presence. 

Transer molding. Transfer molding (often called 
injection molding* ) of glass-bonded mica was developed 
in the United States by the General Electric Compan) 
and brought to commercial production status in about 
1940. The potentialities of this method make it likely 
that within a few years the greatest proportion of pri 
duction will be molded in this manner. 

According to datat supplied by the Mycalex Corp: 
ation of America, the process, in brief. consists of heat 


ing preformed blanks of simple shape, usually small 
disks or wafers, toa temperature at which the group of 
blanks softens to a plastic mass. The mass is trans 
terred to a pressure chamber which is part of the 

draulic press. The injection cylinder is closed and the 
plastic Mycalex is injected into a heated mold which was 
closed at the beginning of the cycle. Since the material 
is thermoplastic, no curing time is required. In the case 
of pieces with a heavy cross-section. however, a short 


*In the plastics industry, injection molding usually refers t 
molding of thermoplastics wherein the mold is closed first and th 
pound introduced to it through sprues and runners, while the rm 
transter molding relates to a similar process of molding involvi: he 
use of thermosetting plastics, Basically, glass-bonded mica is a tl 
plastic material that softens on heating and hardens on cooling.—/ ’ 


‘Properties and Applications of Mycalex.” 
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Power factor (dry) 
60 cycles 
1,000 cycles 

1 megacycle 

10 megacycles 

100 megacycles 

1,000 megacycles 

10,000 megacycles 











Dielectric constan 
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1,000 megacycles 

10,000 megacycles 













Loss factor (dry) 
60 cycles 
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1 megacycle 
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100 megacycles 
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Hardness 





Safe operating temp. C 








(20-350° C) 














Specific heat, cal/g/° C 





Density, lb/in.3 





Specific gravity 


















ubsequent to firing. 
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t (dry ) 


Volume resistivity, ohm-cm 


Surface resistivity’ ohms 


Arc resistance, ASTM method, sec 


Tensile strength, lb/in.? 


Compressive strength, lb/in.? 


Modulus of elasticity (flexure), Ib/in.? 


Dielectric strength, volts/mil 


3.0x 10!2 5.0 x 1015 
(50% RH) 


0 


0 
0 


“I 


NSI™N 


0 
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Table I—Properties of Glass-Bonded Mica 


Compression molded formulations 
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0011 0.0013 
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Transfer mclded formulations 
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0.0019 0.0014 0.0015 0.0019 
0.0017 0.0013 





9 25 
7.75 9.20 8 3 7.82 
7.45 9.10 


0 065 
0.015 0.013 0.012 0.015 
0.013 0.012 











500 320 400 510 


2.0x 10! 6.0x 10!7 





250 250 











Transverse strength, |b/in.? 


Impact strength, Izod, ft-lb/in. of netch 


Coeff. of expansion, in./in. 
100 x 10-7 


‘*hermal conductivity, cal/sec/cm?/° C 
Th ] ductivity ] C 


Standard tools 









0 


setting time may be required to permit the material to 
solidify under pressure. 

The temperatures involved are high, 1200-1350 F for 
heating the blanks, 700-900 F for the pressure chamber 
and the mold. The molds must be made of special al- 
loy steel. The pressures involved for injection are of 
the order of 10,000 psi. 
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Presses may be vertical or 
horizontal, and may be self-contained or units of a bat- 
tery with pumps and accumulator. 
Porcelains and steatites may be machined prior to fir- 
ig, Glass-bonded mica, on the other hand, is machined 


lathes, grinders, 


itters, shapers, drills, ete—are used with little or no 
odification. It is advantageous to perform nearly all 
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102 x 10-7 109 x 10-7 99 x 10-7 115 x 10° 











0.00076 0.0013 0.00083 





0.13 


0.127 0.130 0.13¢ 0.140 


operations with a copious supply of water as coolant and 
lubricant. 

Cutting may be done with a band saw but a thin sili- 
con carbide wheel, rim-lock (Felker) diamond wheel, or 
metal-bonded diamond wheel is preferred for produc- 
tion. Grinding is performed with resinoid-bonded sili- 
con carbide wheels. Drilling, shaping and milling need 
not be done with tungsten carbide tools but for clean, 
sharp work and good production rates the use of carbide 
is advisable. 

The greater glass content of transfer molded material 
increases the hardness to approximately three times that 
of machinable compression molded stock. Because of 


(Continued on page 208) 








Maintaining Constant'Temperature 
Under an Electric Blanket 


* The electronic control of the Simmons electrically heated blanket 
amplifies the current resulting from minute degrees of unbalance in 
a bridge circuit, thereby controlling input to main heater circuit. 


to variations in temperature, furnish the signal 
to the electronic control that features the new 
Simmons electrically heated blanket. {he nickel con- 
cuctor is insulated with Formvar, a vinyl acetal resin 
applied as an “enamel,” as is also the copper conductor 
carrying the heating current. The two are spiralled 
alongside each other, but quite separate, around a core 
of rayon fibers and the assembly is enclosed in a water- 
proof jacket (Fig. 2). The nickel wire is called the 
‘feeler’” because upon its reaction to temperature 
changes depends the operation of the electronic control. 
About 355 feet of each of the two kinds of wire is 
used in making up the 205 feet of insulated assembly 
found in each blanket. The nickel wire is less than No. 
38 B&S gage, being 0.0037 in. in diameter, with a total 
resistance of approximately 1400 ohms. It ‘is Driver- 
Harris No, 99, designated as an alloy, but actually the 
purest form of nickel ever drawn into wire. The tem- 
perature coefficient of resistance for nickel is the highest 
among commercial metals 
0.00367 per deg from 32 to 212 F and by the Interna- 
tional Nickel Company, Inc., as 0.0043-0.0050 per deg 
from 68 to 212 F. The coefficient for pure iron, nickel’s 
nearest competitor, is about 0.00403. Its high tempera- 
ture coefficient of resistance is, of course, the characteris- 
tic which makes the use of nickel so appropriate in this 
application. 
The copper heater wire carries the 200-watt blanket 
load and has a total resistance of about 66 ohms. It is 


given in the handbooks as 


Fig. 1—The electronic control of the Simmons elec- 
trically heated blanket which automatically maintains 
a closely regulated temperature within the blanket. 
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the equivalent of about No. 32, B&S gage. The com- 
posite two-conductor assembly, having the appearance 
of a single insulated wire, is laid in parallel paths back 
and forth between the two woolen layers comprising the 
blanket. The conductor assembly does not extend to the 
edges of the blanket, however, 9 in. on either side being 
unheated for overhang. The heated area is 54 x 74 in. 

The four terminals of the two conductors in the 
blanket are enclosed within a small, flat housing inside 
the blanket from which a short flexible cord emerges 
with a four-point plug. The control unit is intended to 
be placed on a table or other location alongside the bed. 
A flexible cord with appropriate plugs provides connec- 
tions between blanket, control unit, and convenience 
receptacle. 

The control circuit utilizes a Wheatstone bridge in 
which the nickel feeler wire is the variable arm. This 
is shown in simplified form in Fig. 3. As long as the 
arms of the bridge are in balance, no potential is im- 
pressed upon the amplifier. As soon, however, as the 
resistance of the nickel feeler wire changes, the balance 
is disturbed and a small current flows through the am- 
plifier. Here it is taken in hand by a couple of twin 
triodes, Nos. 6SN7-GT and 6SL7-GT, and put through 
three stages of amplification to a magnitude capable of 
operating a relay. One of these tubes has an amplifica- 
tion factor of 20 and the other one of 70. The relay. 
thus actuated, merely opens or closes the main circuit 
to the heating wire in the blanket. It responds to a 
pull-in current up to 5 ma, maximum, and a trip-out 


Fig. 2—The flexible-conductor assembly, comprising 
enameled copper and nickel wires spiralled separately 
but parallel to each other upon a rayon-fiber core. 
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Fig. 3—Block diagram of 
the temperature control 
based upon continuous 
check, through a Wheatstone 
bridge, of the resistance of 
the nickel “feeler” wire. 
















Heater wire 
Feeler wire 


current of 2 ma, maximum. That is to say, when the 
blanket and control unit are plugged in, the resistance of 
the nickel feeler wire is below that required for bal- 
ance of the bridge and a current flows through the ampli- 
fier, holding the relay closed. The blanket then gradu- 
ally warms up. When the rising resistance of the nickel 
feeler wire approaches the condition of balance, the cur- 
rent through the relay is reduced to 2 ma and the heating 
circuit is opened. 

The control circuit is said to respond to a change in 
temperature within the blanket as small as +1 F. The 
point at which the temperature is thus to be maintained 
is set by means of a knob on the control unit, operating 
upon the relay to vary the relationship of its response 
to the strength of the amplified current from the bridge. 

A third tube is installed in the control unit to operate 
entirely as a protective device. It is a tetrode, No. GL 
1367, a special miniature, 7-pin, gas-filled thyratron. 
Incorporated in this tube are two fuse links which are 
connected in the cathode circuit. The function of the 
tube is to blow these fuse links if excessive current 
flows in the blanket or control due to short-circuit or 
otherwise. The fuses will also open if abnormal condi- 
tions should develop in the amplifier, producing an un- 
favorable combination of control circuit voltage and tet- 
rode plate voltage. 

This article has dealt only with the electrical aspects 





Fig. 4—The control unit with the cover removed. The 

GL-1367 protective tube is indicated by the pencil. 

The 6SL7-GT tube is immediately below. The relay 
is behind the temperature scale at the front. 
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It is evident that other technical consid- 


of the design. 
erations were also involved, including insulation and 
flexibility of the conductors within the blanket. 





@ © SPI Releases Technical Study on 
Basic Principles of Plastics Design 

Six basic principles of proper design of plastics molded 
products are analyzed in the recently released sixth 
chapter of the Technical Handbook of the Society of the 
Plastics Industry. Entitled “Design of Molded Articles,” 
this chapter is divided into sections covering the fol- 
lowing fundamentals: Shrinkage; Radii and Fillets; 
Undercuts; Wall Thickness; Taper or Draft; Ribs; 
Bosses; Holes; Flash Lines; Surface Treatment; 
Molded Lettering; and Threads. 

In their resume of the fundamentals of plastics de- 
sign problems the committee of 12 authorities that pre- 
pared the study recommend the following step-by-step 
procedure: (1) Selection of type of molding material 
after analysis by the engineer-draftsman, tool-builder, 
molder, material supplier, and the artist-designer. (2) 
Listing of design fundamentals and making basic draw- 
ing. (3) Designer adds color and style-form. (4) 
Complete mechanical drawings are prepared. (5) Scale 
model is constructed for demonstration; and (6) a 
single-cavity mold is set up to enable the planners to 
study the possibility of mold shrinkage, dimensional 
inaccuracy, interchangeability in assembly, etc. 

Chairman of the committee that prepared this chapter 
was C. A. Norris of the Bakelite Corp. Alternate 
chairman was D. M. Buchanan, also of the Bakelite 
Corp. Committee members were G. A. Borg, of J. H. 
Whittemore Company; W. M. Hoyt, Jr., of Inter- 
national Business Machines Corporation ; T. S. Huxham, 
of Bell Telephone Laboratories, Inc.; F. C. Meacham, 
of Northern Industrial Chemical Company; Warren V. 
Prince, of Prince Industrial Plastics Corporation; R. W. 
Post, of Boonton Molding Company; Walter E. Rahm, 
of E. I. du Pont de Nemours & Company, Inc.; H. M. 
Richardson, of DeBell and Richardson Company ; W. B. 
Ross, of Diemolding Corporation; and H. V. Steele, of 
Auburn Button Works, Inc. 

Copies of the sixth chapter as well as of the five other 
chapters published to date (except the first) are avail- 
able from SPI offices, 295 Madison Ave., New York 17. 

Previous chapters of the book released are: 1. Classi- 
fication of Plastics Molding Materials ; 2. Design Stand- 
ards for Inserts—Their Application in Plastics Parts ; 
3. Standards for Tolerances on Molded Plastics Parts ; 
4. Testing Plastics Parts; 5. Cementing and Assembly 
of Plastics. 
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ectronic Applications Reviewed 





at Chicago Conference 


* Digests are presented of papers dealing with electronic 
motor controls, induction heating, wire recording and pos- 
sible applications of microwaves in high frequency heating. 


HILE the majority of the papers read at the 

National Electronics Conference, held in Chi- 

cago, October 3-5, dealt with electronic tech- 
niques and components used in communication, there 
were two full sessions devoted to industrial applications. 
Several such papers are reviewed below. Others related 
to electronic instrumentation, nuclear physics, recording 
and facsimile, infra-red systems, spectroscopy and medi- 
cal applications. Television, FM, radio relay systems, 
mobile radio communication, air-navigation systems, an- 
tennas and wave propagation, microwave generators, 
and highly theoretical considerations were the subjects 
that attracted the bulk of the more than two thousand 
engineers in attendance. Addresses of a more general 
rature were made by Dr. E. U. Condon, director, Na- 
tional Bureau of Standards; Frederick L. Hovde, presi- 
dent, Purdue University; and Dr. C. G. Suits, vice- 
president and director of research, General Electric 
Company. The conference was sponsored by Illinois 
Institute of Technology, Northwestern University, Uni- 
versity of Illinois and the Chicago sections of the AIEE 
and the IRE, with the cooperation of the Chicago Tech- 
nical Societies Council. 


LARGE ELECTRONIC D-C MOTOR DRIVES 


Phase-controlled sealed ignitron rectifiers operating di- 
directly from a 440-volt, 3-phase power supply are now 
being used to furnish adjustable voltage to 550-volt 
d-c motors in ratings up to 600 hp, according to M. M. 
Morack, General Electric Company. He illustrated 
a double-way circuit, Fig. 1, in which the output wave 


Magnetic 
control 


ag Ignitron 


Contro! rectifier 


A-c switchgear 





Fig. 1—Double-way ignitron rectifier circuit in which 
the output wave form is that of a 6-phase rectifier. 
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form is that of a controlled 6-phase rectifier, allowing 
the use of d-c motors of conventional design without the 
necessity of re-rating for heating effects due to the d-c 
ripple. 

Sealed ignitrons in 100, 200 and 400-amp ratings are 
now available for this service. Such ignitrons consist 
of a stainless steel, water-jacketed vacuum chamber 
containing a mercury-pool cathode, an auxiliary graph 
ite anode, two boron carbide ignitor tips, deionization 
baffles and a main graphite anode. The ignitors create 
the cathode spot when it receives an impulse from the 
excitation equipment, whereas the auxiliary graphite 
anode functions to maintain the spot for the remainder 
of the contact period. The sealed ignitrons are de- 
signed for direct raw-water cooling, with the flow di 
rected upward by helical vanes between two cylindrical 
envelopes. 

The excitation equipment, Fig. 2, consists entirely of 
static devices such as reactors, capacitors, resistors and 
small transformers. This equipment provides current 
impulses to the ignitors and also a means of varying the 
instant at which current impulses occur (phase shift 
ing). The required peak excitation current is obtained 
magnetically. The line reactor has an iron core with 
an air gap while the saturating reactor is built with a 
closed, high-permeability core and with a winding that 
draws a large magnetizing current at the saturation 
point. This peak of current occurs when the capacitor 
is charged to its maximum voltage. The capacitor dis- 
charges through the saturating reactor, giving an im- 
pulse of current in the primary of the transformer. A 
dry-plate rectifier prevents reverse current from flow 
ing in the ignitor circuit. The same insulating trans- 
former /T allows a single circuit to supply excitation to 
two tubes that are 180 deg out of phase and have dif- 
ferent cathode potentials. 

Control circuits for the rectifier-motor combination 
consist of rectifier, voltage and current regulator, motor 
field rectifier and magnetic control. The voltage regu- 
lator provides for the control functions of starting, 
accelerating and decelerating the drive motor by auto 
matically adjusting the saturating current to the ignito: 
excitation system. The regulator element may be eithe: 
of the electronic or amplidyne type. Current-limit ac 
celeration is provided by phase-retarding the rectifi 
to maintain a predetermined limit of armature current 
during the accelerating period. The current-limit an 
plidyne field is excited from a signal derived by balan 
ing the voltage drop across the motor commutating fie! 
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gainst a constant reference voltage. Similarly, auto- 
latic adjustment of the angle of retard to make the 
peed of the motor independent of the torque 1s_ac- 
omplished by exciting the amplidyne voltage field with 
. voltage proportional to armature voltage. The satu- 
ating current from the amplidyne will adjust the recti 
fier voltage to achieve balance between the armature 
voltage and the reference voltage established by the 
speed-control rheostat. 

Acceleration of the drive below base speed is accom- 
plished by adjusting the output voltage of the rectifier 
from 0 to 100 per cent by phase control. During ac- 
celeration, full field is supplied to the motor by a sepa- 
rate rectifier or motor-generator set. When base speed 
i. attained, the motor field is then weakened to obtain 
maximum speed at full armature voltage. 

More than a score of applications have been made to 
printing press drives using controlled rectifiers in rat- 
ings between 150 kw and 300 kw output, Mr. Morack 
stated. The electronic drive provides for complete con- 
trol functions, including starting, jogging, low speed 
running, acceleration and emergency stopping. Appli- 
cations are also being made to steel mill and fan drives. 


ELECTRONIC SPEED CONTROL OF A-C MOTORS 


Vacuum tube controls for various types of a-c motors 
were described by William H. Elliot, Cutler-Hammer, 
Inc. These included circuits for drag-cup motors, 
shaded-pole motors, universal motors and wound-rotor 
motors. In shaded-pole motor controls, the switching 
functions may be performed in the auxiliary winding 
circuits through the use of small thyratrons. Speed 
control may be obtained additionally by the use of 
phase-shift circuits. Use of saturable reactors in the 
grid phase-shift circuits permits control of direction and 
speed of the motor by variation of the d-c winding cur- 
rent of the reactors. These currents are sufficiently low 
be handled by receiver-type tubes in any of a variety of 
electronic circuits. 

Ilectronic control of a reversible universal motor may 
be achieved by employing a single thyratron tube in 
series with each of the two directional field windings. 
Speed control may be obtained by employing a small 
tachometer on the shaft of the motor, comparing its 
output with a reference voltage and employing the 
amplified difference to operate a_ saturable-reactor 
phase-shift circuit to control the amount of tube con- 
duction. 

A somewhat similar arrangement can be used to ob- 
tain speed regulation of wound-rotor motors. In this 
application, the amplified difference between the volt- 
ages is made to operate relays that control the operation 
of a pilot motor, which in turn drives the faceplate sec- 
ondary regulator to insert the correct amount of re- 
sistance required to maintain the preset speed. Hunting 
may be avoided for given load conditions by introducing 
n anti-hunting voltage in series with the tachometer- 
generator voltage of one polarity during acceleration 
ind of the opposite polarity during deceleration so that 
in effect the proper position of the regulator arm is 
anticipated and overshooting is avoided. 

Low inching speeds such as are required in printing- 
press drives can be obtained with wound-rotor motors 
a combination of three-phase and single-phase opera- 
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3-phase input 





Excitation circuit for the basic d-c motor con- 
trol circuit shown in Fig. 1. 


Fig. 2 


tion. ‘Lhe motor is started on three phase and then 
run on single phase when it has accelerated to 10 
per cent of speed. The combination of gaseous electron 
tubes, a tachometer generator and a suitable electronic 
control circuit make this possible. A pair of inverse- 
parallel connected thyratrons or ignitrons in one of the 
supply lines to the primary of the motor perform the 
switching operation from three-phase to single phase. 
The ratio between the duration of three phase and single 
phase operation each half cycle depends upon the rela- 
tion between the instantaneous speed of the drive as 
indicated by the tachometer voltage and the preset speed 
as indicated by a reference voltage. Their amplified 
difference is employed to alter the phase displacement 
between grid and anode voltages of the thyratrons to 
provide more or less conduction with correspondingly 
more or less torque to bring the drive to the preset 
speed and hold it there. 

Auxiliary contacts on the main contactor connect a 
fixed resistance into the secondary circuit so that with 
the tubes fully conducting a stalled torque of 125 per 
cent of rated torque is available. The speed range cov- 
ered by electronic control of this type is from standstill 
to whatever speed corresponds to full conduction of the 
tubes with a given value of secondary resistance, usually 
20 to 40 per cent of rated speed. At present, this 
method of control is being employed to obtain threading 
and take-off speeds only and for this purpose the sec- 
ondary resistance need not be commutated. 

Thyratron tubes are commercially available that will 
handle line currents of motors to about a 10-hp rating 
at 220 volts or a 20-hp rating at 440 volts. Above 
these ratings and up to 250 hp on 220 volts or 500 hp 
on 440 volts, ignitron tubes may be employed. 


IGNITRON CONVERTERS FOR INDUCTION HEATING 


A new type of ignitron frequency converter for in- 
duction melting furnace and forging heater application 
in the range around 1000 cps was described by R. J. 
Ballard and J. L. Boyer of Westinghouse Electric 
Corporation. Ordinarily, such low frequencies are pro- 
vided by rotating electrical equipment. Derived from 
the d-c to a-c parallel inverter circuit, this new elec- 
tronic circuit is called the cycloinverter. It converts 
3-phase, 60-cycle power to single-phase power at a 
higher frequency by means of a single conversion. 
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Fig. 3—Basic circuit of d-c to a-c parallel capacitor 
inverter with two ignitron tubes. 


Heretofore a double conversion of the power from a-¢ 
to d-c and then d-c to a-c of the desired frequency has 
been necessary, with inherent loss of efficiency. 

In explaining the system, the authors first described 
the theory of operation of the conventional d-c to a-c 
parallel capacitor inverter, Fig. 3, involving a d-c supply 
connected to two ignitron tubes through a reactor and 
the center tap of the primary of the output transformer, 
with the secondary connected to the load and shunted by 
a capacitor. The two tubes are connected in parallel, 
180 deg out of phase so that while one anode is positive, 
the other is negative. The anodes are connected to op- 
posite ends of the output transformer primary. 

The shunted capacitor in the transformer secondary 
plays an important part in such a circuit. If it is as- 
sumed that tube 1 starts to conduct, most of the voltage 
will appear across the d-c reactor; the transformer 
winding cannot instantaneously support any voltage 
since the transformer output is shunted by the com- 
mutating capacitor, which will start charging. The 
voltage on the transformer primary windings will con- 
tinue to increase and the voltage on the load also will 
increase along some curve which will approximate a 
sine wave. Due to the resonant characteristics of the 
commutating capacitor and the load and output trans- 
former, the peak voltage on winding 5 will reach a value 
which is slightly more than the d-c applied voltage. 

One-half cycle after the ignition of the first tube, 
tube 2 is ignited, thereby momentarily shorting the 
primary winding of the transformer since both tubes are 
conducting. At first, most of the d-c current continues 
to flow through winding 5 due to its leakage reactance, 
but the commutating capacitor will discharge so as to 
reduce the current in winding 5 and to increase it in 
winding 6. When the current in winding 5 reaches 
zero, the commutating current will stop and the voltage 
will reappear on the transformer secondary. For a 
short time the voltage tends to aid the flow of direct 
current, and the reactor must absorb the impressed d-c 
voltage and the transformer primary voltage. During 
this time, tube 7 must deionize and regain control. As 
the current continues to flow through winding 6, the 
commutating capacitor is charged with reverse polarity. 
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In actual application to an induction heating furnace, 
the common cathode circuit illustrated in Fig. 4 is made 
up of three d-c to a-c parallel inverters, only one of 
which is operating at any one time. Each pair of tubes 
conducts only when the voltage of its phase is more 
positive than the voltage of the other two phases, and 
thus conducts for only about one-third the time. Rec- 
tification of 3-phase, 60-cycle power and inversion from 
d-c and a-c occur simultaneously. The three pair of 
tubes can be considered to operate as a 3-phase rectifier. 
It is possible to fire the ignitors of the tubes at the input 
frequency, and control conduction of the current at the 
high frequency rate (1000 cps). This is done by means 
of the grids. The authors also illustrated a circuit em- 
ploying double cathodes. 


DEVELOPMENTS IN MAGNETIC RECORDING 


One of the problems that confront the designer of a 
magnetic recording system is the question of which bias 
method to use. In analyzing this problem, Dr. R. B. 
Vaile, Jr., Armour Research Foundation, indicated that 
it is desirable to obtain a linear relationship between 
the recording magnetic field and the residual flux this 
field leaves in the medium. In a method using no bias 
one is faced either with using a very small section of 
the hysteresis curve close to the origin where the curve 
is nearly straight, thus obtaining low distortion but also 
a low dynamic range, or with using a large section of the 
curve and obtaining an adequate dynamic range at the 
expense of severe amplitude distortion. 

The other method has come to be called a-c bias or 
a-c excitation. In this method, during the interval of 
recording, the element of the medium is subjected to 
a supersonic magnetic field of a maximum intensity ap- 
proximately that of the lower knee of the B,-versus-H» 
curve. The residual flux density averaged over a posi- 
tive peak of the supersonic bias frequency and an ad- 
jacent negative peak is the important value. This bias 
method essentially eliminates the portion of the curve 
which lies near the origin, but makes available for re- 
cording, a considerably greater length of the curve since 
sections on both sides of the origin are useful. 

Two things have influenced the Armour Research 
Foundation in choosing longitudinal recording as 
against transverse recording: First, that the limiting 
dimension of the transducer can apparently be made 
considerably less for a longitudinal system than for a 
transverse method; second, the improved intimacy of 
contact inherent in the longitudinal method. 

In the comparison of wire with tape, there appear to 
be two items in each of two categories which can be 
resolved in any combination, Dr. Vaile noted. There is 
first the shape of the cross-section which can be eithe: 
round or flat, and second the content of structure of 
the medium which can be either homogeneous or lami 
nated. Round metallic wire is coinparatively simple t 
manufacture, has high strength and has an excellent 
space factor. It has the disadvantages that it require: 
a level wind mechanism and that transfer must be con 
sidered. 

Coated tape has the advantages that the magnetic 
material is placed closer to the recording and playbac* 
transducers, there is no transducer effect, and no leve! 
wind mechanism is necessary. The space factor, hov 
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ever, is very much poorer than that of the round wire. 
Laminated round wire and flat wire or impregnated tape 
appear to offer advantages intermediate to the two 
groups mentioned. 

A master recorder was demonstrated with very low 
distortion. Stated characteristics are: (a) Frequency 
response at a mid-level is within +2 db from 40 cps 
to 15,000 cps, (b) wow is less than 0.2 per cent, (c) at 
35 db above the wide band noise level, the total har- 
monic distortion is 142 per cent for frequencies above 
100 cps, and at 42 db above the wide band noise level, 
the corresponding distortion is 5 per cent. 

This recorder uses round 18-8 stainless steel wire 
4 mils in diameter run at a speed of 5 ft per sec. It 
has a capstan drive to which is attached a 20-lb fly- 
wheel. The frequency response indicated is obtained 
by 12 db boost at 15,000 cycles during recording and 22 
db boost at 50 cycles during play-back (all relative to 
1000 cps). The wire used has a residual induction 
between 1000 and 3000 gauss and a coercivity between 
200 and 300 oersteds. 

Some new heads have been developed using essen- 
tially the same wire for which a good frequency re- 
sponse has been obtained as high as 10,000 cycles at 
2 ft per sec. Heads for coated tape and magnetic pow- 
ders for the coating also have been developed that show 
comparable frequency response at 1 ft per sec. 

A model of a tape recorder has been constructed in 
which two channels are placed side by side on a % in. 
wide tape. One channel is used in the forward direction 
and the other in the reverse direction, eliminating the 
time required for rewind. Special provision has been 
made to avoid cross-talk and cross-erase on these two 
adjacent channels. The same tape also has been used 
for a binaural or stereophonic effect. In recordings of 
conferences, it has been found possible to make the 
noise of a typewriter in the same room as easily rejected 
mentally when listening to the binaural recording as 
when in the actual room. 


FREQUENCY CONTROL OF HEATER 


The recent frequency allocations for diathermy and 
industrial generators by the Federal Communication 
Commission emphasize the problem of constant fre- 
quency generators for such electronic applications. 
Speaking on the subject of frequency control, Dr. 
E. Mittelmann, Illinois Tool Works, said that for small 
generators an economical solution can be found by the 
design of a self-excited oscillator with high capacity 
tank circuit, or of an oscillator with parallel line tuning 
to which the load is loosely coupled. 

In case of the high power industrial generators, other 
solutions must be sought. One was found in the com- 
bination of a sharp cut-off high-pass filter and a sharp 
cut-off low-pass filter providing control voltage outputs 
of different polarity for frequency deviations above 
and beiow the assigned frequency. He described a 
system in which the acceleration of the correcting means 
is proportional to the magnitude of the frequency devia- 
tion, thus providing close frequency regulation without 


over-regulation. This is achieved by means of a new 


hyratron circuit providing a floating type of frequency 
ontrol, that is, the frequency varies within very close 
‘mits around the assigned center value. 
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Fig. 4—Rectification of the a-c supply power and its 
inversion from a-c to d-c occur simultaneously in this 
common cathode circuit. 


Possible applications for use of microwaves (1500 to 
30,000 megacycle) and their associated circuit elements 
for high-frequency heating purposes were discussed in a 
paper by T. P. Kinn and J. Marcum, Westinghouse 
Electric Corporation. At present the conventional fre- 
quency for dielectric heating is in the range from 13 me 
to 41 me. Dealing first with power requirements, the 
authors indicated that of the u-h-f tubes developed for 
radar during the war, only the split-anode magnetron 
and the resnatron had sufficient power for industrial 
applications, the latter up to 50 kw and the former up to 
10 kw. The klystron has only a limited power up to 
1 kw. None of these tubes are suitable for industrial 
use today. The average service life is only 200-250 hr. 
Furthermore, they all operate on the electron transit 
time principle, involving changes in frequency with 
changes in load. Further developments in tube con- 
struction are seen to overcome these objections. 

For ultra-high-frequency power it will be necessary 
to utilize wave guides in place of conventional trans- 
mission lines. The authors showed how electrostatic 
and electromagnetic waves are propagated in these 
guides and controlled by slots, diaphragms and _ stubs. 
The principle of a resonant cavity was explained as well 
as its possible application to heating a non-conductor 
material like plastics. Thin sheet material like resin- 
treated cloth could be cured by being passed through a 
cavity resonator edgewise at an angle so that the entrant 
slot was displaced axially from the exit slot by half 
a wave length. Wire or thread could be heated rapidly 
by passing it through rectangular or cylindrical resona- 
tors, either straight or multiple S-shaped. Another 
method of getting uhf energy into sheet material might 
be through the use of a multiple dipole, “bedspring” 
antenna, widely used in wartime radar. 

In plastic injection molding, the fact that uhf energy 
can be piped through wave guides makes microwaves 


Continued on page 198) 
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implify Rotary Equipment Design 





With Are Welding 


* When consideration can be given to the use of welding while 
the product is still undergoing development, genuine economies 
and other advantages in design and production may result. 


PF BENHE USE of are welding in the design of rotary 
electrical equipment represents a strange anomaly 
and accents the fact that the full potentialities of 

any tool can be realized only when it is incorporated in 
the basic design of the product. A survey of the com- 
panies using arc welding in the fabrication of rotary 
electrical equipment revealed many proponents of the 
process but the various reasons for the use of arc weld- 
ing were even more revealing. 

All the manufacturers agreed that arc welding per- 
mitted a saving in material, machining, and labor costs. 
One manufacturer, whose principal products are small- 
quantity, custom-built motors and generators designed 
for specific applications, was able to reduce his tooling 
costs to a minmum by using are welding. The flexi- 
bility needed for such manufacturing was obtained easily 
and simply by are welding standard component parts to- 
gether to produce the special frames. The quantities in 
volved were so small that the tool costs for centrifugally 
cast rotor bars and rings were prohibitive. Therefore 
this manufacturer pictured the arc welding process as a 
valuable tool limited to small-quantity, custom-built 
rotary equipment. 

The antithesis of this opinion was expressed by an- 
other manufacturer who was able to cut costs and obtain 
desirable features in his rotary electrical equipment by 
the use of arc welding. Active in the highly competitive 
small motor and generator field, his very life depended 
\utomatic, 
high-speed, arc-welding machines used to join simple. 


upon efficient, mass-production methods. 





prefabricated, component assemblies was his solution and 
his cost figures justified his enthusiasm for the arc 
welding process. 

From this it is seen that arc welding can play an im- 
portant part in the fabrication of rotary electrical equip- 
ment in both small and large quantities. However its 
full potentialities cannot be realized unless the product 
is designed for arc welding. It is impossible to substi- 
tute arc welding for riveting or casting and expect satis- 
factory results. If such a procedure is followed struc- 
tural failures are inevitable. All too often these failures 
are attributed to the arc welding process, giving it a 
“black eye” which it does not deserve, instead of placing 
the blame on faulty design. Arc welding depends upon 
the ingenuity of the engineers, designers and operators 
and, if properly appreciated, it can be a very flexible 
adjunct to the design of motors and generators. 

Are welding has intriguing possibilities for rotary 
electrical equipment because the process makes it pos- 
sible to match the material of each component part to 
its function. The iron or steel in electric motors and 
generators performs either one or both of two functions. 
It either may be part of the magnetic circuit where its 
sole function is to provide a path of minimum magnetic 
reluctance or it may be a structural member making me- 
chanical strength the limiting criterion. These two 
general functions can be sub-divided, being dependent 
upon each individual design. The selection of the ma- 
terial for each part of the magnetic circuit will be depend- 
ent upon the magnetizing force, the flux density and re- 
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— (left) —Steel ring for motor yoke made from flat stock by rolling, welding, trimming and sizing. Fig. 2 
(right) 
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Shrink fit between welded outer ring of structural steel and welded inner ring of magnet steel produces 
optimum combination of mechanical strength, permeance, and economy in weight. 
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Fig. 3  (left)—Motor-generato: 
frame with angle-iron feet fabri- 
cated by arc welding. Fig. 4 
(right)—Octagon frame for ma- 
rine motor, fabricated from mild 
steel by flash-butt welding. It 
measures 91% in. across outside. 


tentivity required, as well as the permissible core loss. 
Thus the requirements of each part of the magnetic cir- 
cuit may not be the same so that optimum results can be 
obtained by matching the material to each part. 

In like manner the term “strength” is a loose term 
failing to give the full impact of the possibilities of arc 
welding. Some parts of the machine will be subjected 
to tension, others to compression, and still others to 
shear or torsion. When these static stresses are not the 
limiting factors, fatigue, impact strength, or stiffness 
controls the design. The flexibility possible with arc 
welding permits the structural material to be matched 
to the specific requirement of each component part of 
the design, assuring optimum results with minimum 
weight or cost. However, in adapting the materials to 
the design the location and design of the weld must be 
given thorough attention so that the weld will be as 
strong as the structural parts it is joining. 


USE OF WELDED RINGS 


Are welding not only makes possible the exploitation 
of special properties of the ferrous alloys but, even more 
important, it permits the use of bars, sheets and plates 
for the production of cylindrical or circular parts. The 
bar, sheet or plate is cut to length, rolled on bending 
rolls to a diameter slightly smaller than the finished 
size, and then flash-butt welded. The undersized ring 
which is not perfectly round is flash trinmed to remove 
the welding bulb and ground. A final sizing operation 
brings the ring up to diameter as shown in Fig. 1 and 
makes it perfectly round. With this process it is pos- 
sible to maintain the diameter within +o 
in. on small sizes and +, in. on larger ones. The 
tolerances increase slightly with the thickness of the 
wall and the length of the ring. 
made are suited ideally for rotary electrical equipment 


Rings so 


because they are free from gas pockets, casting imper- 
fections and cast structure, assuring good, uniform, 
magnetic qualities. In addition, the flow lines in the ring 
are parallel with the lines of magnetic flux, thereby in- 
creasing further the magnetic properties. The magnetic 
properties also can be enhanced by employing a double 
ring construction, the inner ring supplying the magnetic 
properties and the outer one the structural requirenients. 
Roth are made from bars, sheets, or plates as already 
cutlined and joined by heating the outer ring or chilling 
the inner one until they pass snugly. An extremely 
strong joint results. It can be made stronger by leaving 
the surfaces in contact rough so that a keying action is 
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produced. Such a construction is shown in Fig. 2. 
Are welding not only is a valuable tool in the produc- 
tion of circular housings for rotary electrical equipment 
but it also is used to combine standard, prefabricated 
parts, thereby simplifying the design. The most ob- 
vious is the use of angle iron to form the feet of a motor 
or generator as shown in Fig. 3. Housing, not circular 
in cross-section, can be made by forming bars, sheet or 
plate or by building the housing up out of flat stock. [If 
the contour is not too irregular, as shown in Fig. 4, the 
material can be formed on the familiar press brake. More 
complicated shapes can be made in two pieces in metal- 
forming and -drawing dies. In addition, there now is 
available a variety of excellent metal-working equipment 
for the cold working of steel bar, sheet or plate. This 
includes tangent benders, stretching machines, mandrel- 
type forming and shaping equipment, making it possible 
to obtain almost any shape. However, it often is more 
economical and convenient to adhere to the less compli- 
cated shapes and weld them together to form the frame. 
Ixcellent examples are shown in Fig. 5 and Fig. 6. 
The potential cause of failure produced by cold bend- 
ing steel on small radii would be eliminated if the steel 
could be hot-rolled to the desired shape at the mill. The 
natural reaction of the electrical product designer, fa- 
miliar with the almost unlimited variety of intricate 
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; Electric Machinery Mfg. Co. 
Fig. S—Stator frame for large motor, showing 


welded construction. 
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Fig. 6—Shaft and rotor spider for large motor, built 
by welding from several pieces. 


shapes of non-ferrous alloys produced on extrusion 
presses, is that these steel shapes will be available in the 
near future. However, the picture is not so promising. 
Even though the proponents of arc welding would wel- 
come mill-fabricated steel shapes with rolled edges, 
rounded corners, and other ready-to-weld characteris- 
tics, thereby greatly simplifying their work, many re- 
gard it as unreasonable to expect the steel producers 
to match the shapes preduced in the non-ferrous alloys. 
Therefore, the designer of rotary electrical equipment 
must rely on the forms produced by cold bending and 
forming machines. The cost of the more complicated 
metal-working machines would be prohibitive for many 
manufacturers of motors and generators, particularly in 
the early stages of adaptation of a design to arc welding. 

Fortunately, there are metal-working companies with 
the equipment and know-how to produce special shapes 
adaptable to arc welding so that a close association with 
such a source would be mutually beneficial. These com- 
panies not only can produce special shapes on request 
but also have available stock forms which can be ob- 
tained without tool costs. Typical are the shells shown 
in Fig. 7*. These shells can be incorporated in the 
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design oi electrical rotary equipment, thereby reducing 
the cost of the welded construction, particularly for 
small production runs which do not justify extensive 
tooling. The potentialities of the prefabricated shells 
are illustrated in Fig. 8, showing the cross section of a 
large motor frame. The frame is constructed from 
standard shells with their centers removed, requiring 
no special dies or castings. The shells are welded to- 
gether and stiffened by welding flat members cut from 
bar stock or plates in the corners to obtain the desired 









































rigidity. 

Usually those manufacturers who have adopted 
welded construction have found it more satisfactory to 
rely on standard sheet, strip or bar, and build up their 
design from its inception so that these members will 
perform the functions desired. This is the only proce- 
dure which has proved satisfactory because the adapta- 
tion of a conventional design to arc welding .invariably 
leads to grief unless the weldments are considered from 
the very beginning. One manufacturer has achieved 
excellent results with such a procedure in the design of 
a 50-kw, 1200- rpm, | % 220-volt, 60-cycle, 4-wire gen- 
erator, shown in Fig. 9. The stator of this generator is 
constructed entirely of fat punchings for the laminations 
welded into position in the housing made from bar 
stock, welded together. The line drawing, Fig. 10, 
shows the profuse use of welds to join the members 
comprising the stator. Figs. 11 and 12 more clearly 
illustrate the method of fabrication. 


WELDED GENERATOR FRAME 


The circular metal loops forming the ends of the frame 
are made from bar stock by cold rolling and welding. 
These are positioned with respect to the eight tie rods 
in a welding fixture as shown in Fig. 11. The welding 
fixture is spool-shaped with eight radial slots in each 
end to ‘position the tie rods accurately. In addition, an 
adjusting screw is provided in the jig for each rod so 
that the whole assembly of rods and rings can be cen- 
tered properly before welding. The rods are fillet- 
welded to the rings, a weld being placed on both sides 
of each tie rod to increase the rigidity of the assembly. 

The frame is then removed from the welding jig and 
the first section of the generator feet is welded to it. 





* J. Mikulak, Electric Machinery Mfg. Co., “Design of Welded Ma- 
chinery” presented at 25th Annual Meeting, ‘American Welding Society, 
Cleveland, Oct. 16-19, 1944, 
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Fig. 7 (left)—Shells that are available as standard parts 
and which can be incorporated in machine designs to 
reduce welding. Fig. 8 (right)—Cross section of design 
for large motor frame, using shells with centers removed. 










ELECTRICAL MANUFACTURING 


This foot construction is unique and exemplifies the 
consideration given in the basic design to avoid tor- 
sional and bending stresses in the welded joints. If 
proper consideration is not given to this feature failure 
can occur in a weld having more than ample strength in 
compression or tension. Each of the two feet consists 
of six flat plates and one angle iron. On the surface 
this would seem to be unnecessary but with it extreme 
rigidity is obtained, thereby eliminating failure because 
of vibration, torsion or bending. The connection between 
the feet and the generator frame is shown clearly in 
Fig. 10 and in Fig. 12. Fillet welds at right angles 
to ‘each other are obtained by fitting a flat end plate to 
the curvature of the end loops of the frame and butting 
it against a flat, lateral member extending the length of 
the frame. Fillet welds at the joint between the end 
loops and the end plate, between the lateral plate and the 
end plate, and between the lateral plate and the end 
loops complete the connection between the feet and the 
stator frame of the generator. This precludes the pos- 
sibility of any weld being forced to carry a torsional or 
bending load by itself without some other weld to the 
same member being in tension or compression. The 
angle iron, running the length of the frame and forming 
the generator’s foot is butt-welded to the connecting 
member along its entire length. Blocks are welded to 
the under side of the angle iron at both ends and serve 
as the actual mounting feet so that the generator will 
rest on four points. 

The eight tie rods are undercut throughout part of 
their length and two keyways are provided as shown 
on the line drawing, Fig. 10, and in Fig. 12. The stator 
laminations are forced into this opening and seat against 
the shoulder at the end of the undercut section on the 
tie rods. The laminations are held in place by welding 
the end plate to the tie rods at each key-way. This com- 
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pletes the stator frame assembly except for the outer 
plate which fits between the two end loops and is curved 
around the eight tie rods. This is held in place by 
welds to the end loops in several spots. A completely 
welded seam between the outer plate and the loops is 
unnecessary from a strength requirement so that here 
cost is reduced by using intermittent welding. 

This generator construction typifies what is possible 
with the use of arc welding in the fabrication of rotary 
electrical apparatus when it is considered in the basic 
design. Other manufacturers, not departing so radically 
from conventional construction, have effected worth- 
while savings by the use of arc welding. One such 
example is found in the welded stator shown in Fig. 13. 
The stator consists of two cast-iron halves into which 


Kato Engineering Co. 


Fig. 9—A 50-kw alternator the frame of which was 
fabricated by welding. 
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Square groove 
Noe with beads 


on both sides 


Kato Engineering Co. 


Fig. 10—Details of the frame pictured in Fig. 9. Principal points at which welding was done are indicated by. 
standard symbols. 
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Kato Engineering Co. 


Fig. 11—End loops and tie rods mounted in fixture, 
ready for welding to produce the generator frime 
shown in Fig. 9. 


the laminations, built up on rods or a frame, are placed. 
The butt joint between the two halves is bevelled at 45 
deg, so that a neat bronze weld can be effected. The 
assembly is under considerable pressure during the weld- 
ing process, thereby assuring that the laminations are 
held firmly. 

An even more unorthodox, but effective, method of 
assembly of the stator is used by the same company on 
their smaller rotary electrical equipment. Instead of 
using the cast-iron housing, the laminations are clamped 
between two steel rings made by coiling and welding 
bars of rectangular stock. The rings and laminations 
are clamped together and welded throughout the length 
of the stator in four places around the circumference. 
The stator then is placed in a lathe and turned to size. 
Theoretically, the electrical path between laminations 
is completed through the welds in four places so that it 
should increase the eddy-current losses in the machine, 
decreasing the efficiency. Practically, the effect of the 
weld is so small that the manufacturer claims it cannot 


Fig. 13—Construction of 

stator core with lamina- 

tions 8- to 16-in. in diam- 

eter with welded cast- 
iron frame. 


Fig. 12—Welded stator of 50-kw generator shown in 
Fig. 9, complete with frame and feet, ready jor the 
windings. 


be detected in ordinary shop tests. 

Even though d-c and a-c metallic arc-welding equip- 
ment is used most frequently, some manufacturers have 
been able to reduce costs on large production runs by 
adapting d-c carbon arc welders to automatic equipment. 
As a general rule, jobs requiring welding currents less 
than 200 amperes are adaptable to d-c metallic are weld- 
ing because of its easier operation. In the range from 
200 to 500 amperes the choice between a-c and d-c de- 
pends upon the electrode used. Above 500 amperes, 
a-c has captured the field because of its low power con- 
sumption, its built-in power-factor correction, and the 
durability of the equipment. However, the d-c carbon 
arc’ is suited ideally for automatic equipment, particu- 
larly where the weldment is effected by puddling the 
parent metal without the addition of filler or welding 
rod. One manufacturer was able to double the produc- 
tion of squirrel-cage rotors by such a process. 

The copper bars of the squirrel-cage rotor are placed 
in the rotor slots and the rotor mounted in a rotating 
jig as shown in Fig. 14. A dam, mounted on a water- 
cooled hold-down mandrel is placed on top of the rotor 
to prevent the molten copper from running into the holes 
in the rotor. The jig, carrying the rotor and the hold- 
down mandrel, is rotated while an arc is drawn between 
the ends of the copper bars and the carbon electrode. 
‘The heat of the arc melts the ends of the copper bars 
and the molten copper, confined by the dam, flows 
around the end of the rotor to form a continuous, 
smooth, bead which acts as an end ring. The con 
plete rotor is shown in Fig. 15. This process not 
only permits higher production rates but, in 
addition, produces an extremely low-resistance, short 
circuiting means for the squirrel-cage rotor because tl! 
end ring actually is a part of the bars instead of being 
a separate unit joined to them. Therefore. the adapt 
tion of the d-c carbon arc to the manufacturing proce 
makes possible a superior product at reduced cost. 

The Westinghouse all-steel Life-line motor shown 


(Continued on page 202) 
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CENTER-TYPE GRINDER 
A 2-hp motor drives the 16-in. 
grinding wheel at 1550 rpm. 
Headstock is driven through 
V-belts by a 4-hp motor. Hy- 
draulic pressure for table tra- 
verse and for control is sup- 
plied by a *4-hp motor and a 
4-hp motor circulates the 
coolant. Maximum work diam, 
4 in.; center distance, 12 or 18 
in. Cincinnati Milling and 


Grinding Machines, tee 
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Ge OPAQUE PROJECTOR 


A 50-watt T20 medium-base pre- 
focused projection lamp provides the 
illumination upon the copy or object 
to be projected. A 4-in. lens with focal 
length of 18 in. produces an image 
about 10 ft square at 30 ft. A swivel- 
ing device places the lamp in position 
for opaque projection of lantern slides 
or 35-mm strip film. A universal motor 
drives a cooling fan. Charles Beseler 
Company. 





PORTABLE RADIO => 


A designed-in handle which 
drops into place as an incon- 
spicuous part of the case is one 
of the points added by the in- 
dustrial stylist. The dial has 
stations indicated by call letters. 
The connection to a supply cir- 
cuit is through a flexible cord 
and a fused safety plug. The 
cabinet is molded of urea-formal- 
dehyde resin. Remler Company, 
Ltd. 


HIGH-FREQUENCY HOT-DOG COOKING MACHINE 


Ten seconds in the pyrex glass tube on 
top of the cabinet is enough to cook a 
weiner with the radio-frequency induc- 
tion field set up by the coil around the 
tube. Power requirement is about 21 
kw. Mercury rectifier tubes produce di- 
rect current at about 3000 volts which is 
used in oscillator tubes to generate the 
high frequency. Ample safeguards are 
provided, with nothing but the high-fre- 
quency coil above the cabinet accessible 
to the operator. Relays, some specially 
designed, protect circuits and equipment 
inside. Electronic Chemical Engineering 
Company. 
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ELECTRONIC SOAP DISPENSER 


This device is for placement above a 
wash basin. A lamp in one side sends 
a beam of light across to a photoelectric 
tube in the other side. When the wash- 
er’s hand breaks the beam, electric mech- 
anism is actuated to eject a measure of 
soap. Designed jointly by E. M. 
Scarry Company and General Electric 
Company. 
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MOLDING PREHEATER 


Preforms totaling up to 1% lb, 
may be heated to molding tem- 
perature in 1 min by high-fre- 
quency dielectric heat. This 
heater is designed especially for 
use with multi-cavity molds and 
loading board jobs. Time con- 
trol and safety interlocks are 
provided. W. T. LaRose & 
Associates. 





ROOM HEATER 


Standing 30 in. high 


5 kw 


about 


is radiated as_ heat. 


’ 


tor are of aluminum. Tepfer 
Appliance Company. 


Base, cap, louvers and reflec- 
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Inductive Frequency Changer Sets 


For Higher Working Speeds 


* High-cycle tools and super-speed motors have led to the need 
for individual motor-generator sets for boosting frequency, with 


special problems and interesting characteristics discussed herein. 


D. K. FROST 


Electrical Engineer 


HE basic principles of induction frequency 
changers will first be explained before attempting 
to describe their uses An induction frequency 

changer is an alternating-current generator and like any 

generator requires electrical excitation. In this type of 
machine the stator winding is the field, and it is excited 
from any polyphase source of supply. The excitation 
may be two- or three-phase at any commercial voltage. 
It is possible to derive any reasonable frequency from 
any of the commercial frequencies now in use. The 
excitation produces a rotating field. It may be likened 
to a d-c generator with the fields, which are ordinarily 
stationary, arranged to rotate around the armature. It 
is obvious that if the field rotates and the armature 
remains stationary, current will be generated in the 
armature, due to the relative movement between the 
two. This is what happens in a frequency changer, al- 
though the rotating field is produced by a progressive 
excitation of the winding and groups, rather than a 
physical movement. If the stator is excited and the 
rotor is stationary, the rotating field will generate cur- 
rent in the rotor at a frequency equal to that of the 
excitation circuit. The stator and rotor really become 
the primary and secondary of a transformer. We 
actually take advantage of this feature in the use of so- 
called autotransformer-type frequency changers. From 


one of these, for example, if the excitation or plant 






Fig. 1—Typical frequency 
changer set driven by 440- 
volt, 60-cycle, 3-ph, 1800-rpm 
motor at right. Generator 
(secondary) at left is rated 
at 10 kw, 220 volts, 180 cy- 
cles, 3 ph, 80 per cent pf, 40 


C rise, continuous duty. 


Westinghouse Electric Corp 
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circuit is 440 volts, 3-phase, 60 cycles, we derive 220 
volts, 3-phase, 60 cycles due to transformer action, and 
a higher frequency from the slip rings of the secondary 
due to generator action when the rotor is driven. We 
take power from both these circuits at the same time, 
but of course the combined or added power of the two 
circuits must not exceed the total kw rating of the 
set itself. 

Now assume that the rotor, instead of being station- 
ary, is driven by some outside source of supply. If the 
rotor is driven at its synchronous speed in the direction 
opposite to that of the rotating field, the relative speed 
between the two is twice that of either one relative to 
stationary reference and the frequency generated in the 
rotor is the frequency of excitation plus the frequency 
of rotation. This is quite practical as long as the ulti- 
mate frequency is at least 125 per cent of the original 
frequency. In other words, it would be practical to 
convert 60 cycles to 75 cycles but not 60 cycles to 70 
cycles. Usually, however, the frequencies required are 
80, 90, 100, 120, 180, 200, 240, etc., up to 400 cycles, 
all of which are in commercial use. To find the 
frequency generated it is only required to know the 
number of times normal speed the rotor is running. 
Multiplying the excitation frequency by this ratio will 
give the frequency of rotation, to which must be added 
the excitation frequency. 

It should be noted also that the horsepower required 
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Louis Allis Co. 


Fig. 2—Wiring and control diagram for a typical 
motor-driven frequency converter. 


to drive the frequency changer can be obtained as fol- 
lows. The conversion of the normal frequency requires 
no power. The proportion of frequency added by rota- 
tion does take power. Thus the horsepower required to 
drive is the ratio of the frequency added by rotation, 
divided by the total frequency, multiplied by the kw rat- 
ing of the frequency changer, plus 10 per cent for wind- 
age and friction losses. This converted to horsepower is 
the power required to drive the frequency changer. Fre- 
quency changer sets differ from ordinary motor- 
generator sets in that the driving motors are much 
smaller. 

Another fundamental in the design of units for higher 
frequency operation is the fact that motors designed for 
this service and in fact many standard motors* will 
operate on higher frequencies and voltages within cer- 
tain limits to be explained, providing the higher fre- 
quency and its voltage bear the same proportion to the 
basic frequency and voltage. From the design stand- 
point, this is basically sound as the admittance of 
alternating-current circuits varies inversely as the 
frequency and directly as the voltage. The resistance 
temains constant, and therefore the current input re- 
mains constant. The copper loss remains the same for 
the higher rating, but the iron loss increases with fre- 
quency. If we consider the torque formula— 

T = hp X 5250 rpm 
we find that the running torque remains practically 
constant as the horsepower varies almost directly with 
” * The use of a motor upon a circuit of higher frequency than that 


for which the motor is rated should be checked with the manufacturer 
of the motor. 








the speed. This is also fundamentally sound because the 
torque of a motor is a direct function of the current, 
and since the current is the same, the torque should be 
and is the same. 

We come now to the question of voltages. It is found 
necessary to maintain voltages at the higher frequencies 
such that standard or near-standard motors can be used 
in conjunction therewith. This brings about the estab- 
lishment of three series of frequency changers. Since 
the most common industrial power circuit is 60 cycles 
at 220 volts, this combination was adopted as standard 
and motors designed for it are known as normal fre- 
quency units. Two-pole motors in this normal frequency 
series are applicable for a range of speed from 3600 to 
9000 rpm. Since the voltage increases directly with 
the frequency, the upper limit is then 550 volts at 150 
cycles. We assume 550 volts as the generally accepted 
limit for industrial plant service. 

The first high-frequency series is based on 120 cycles 
at 220 volts with an upper limit of 550 volts at 300 cycles. 
Here again the voltage has reached the generally 
accepted limit. 

The second high-frequency series is based on 200 
cycles at 110 volts and motors operating at 420 cycles 
(25,200 rpm for a 2-pole motor) would require a vol- 
tage of approximately 230 volts. The upper limit would 
be at some voltage less than 550 volts at 1000 cycles, or 
60,000 rpm for a 2-pole motor. 

Our experience has extended only to the normal 
frequency and the first high-frequency series and the 
discussion in general will be limited to these two series. 
That the higher frequencies of the third series are 
feasible has been demonstrated by the manufacturers 
interested in super-speed motors. The cooling and 
bearing problems are, of course, among the major 
problems. We are quite familiar with the problems of 
motor speeds of 10,000 to 12,000 rpm, having many 
hundreds of motors running at speeds ranging between 
6000 to 10,000 rpm. 

A safe rule of thumb is to confine the peripheral or 
surface speed of the rotor to 14,000 feet per minute. 
The permissible speed in rpm obviously decreases as 
the rotor diameter increases. 

In Table I is a tabulation of motor speeds at various 
frequencies. 

The normal voltage regulation of these sets is 
approximately 15 per cent; however, some are manu- 
factured with 8 per cent regulation for certain applica- 
tions. This regulation means that the voltage at no 
load is 15 per cent higher than at full load. There is 





Table I—Motor Speeds in RPM with Multipolar Windings at Various Frequencies 









6300 | 7200 | 9000 |10800 |12000 {14400 {18000 |21600 |25200 
9000 |10800 |12600 
6000 | 7200 
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Fig. 3—Top view of Matti- 
son No. 226 molder, similar 
to that shown in Fig. 4, with 
motors indicated by letters 
and with ratings as follows: 
A—T op cutter head—25 hp, 
3600 rpm, 60 cycles; and 
35 hp, 6000 rpm, 100 cycles; 
B—Bottom cutter head—25 
hp, 3600 rpm, 60 cycles; 
and 35 hp, 6000 rpm, 100 
cycles; C and D—Side cut- 
ter heads—15 hp, 3600 rpm, 
60 cycles; and 25 hp, 6000 
rpm, 100 cycles; E—Feed 
motor—l0 hp, constan 

torque, 600 to 1800 rpm. 


no point in running such sets at light loads, so the 
required voltage is figured at full load and the voltage 
rises somewhat at less than full loads but is not a seri- 
ous factor at any load down to one-half load. 

In general, the uses of higher than standard fre- 
quencies are as follows: 

For changing 25 cycles to 60 cycles or more; 

For wood-working machines ; 

For internal metal grinding ; 

For portable hi-cycle hand tools ; 

For run-out and conveying tables in steel mills. 

Since the fastest speed obtainable with a 2-pole motor 
on 25 cycles is 1500 rpm, it is obvious that in certain 
districts where 25-cycle power only is available and 
speeds higher than 1500 are a necessity, the higher 
frequencies can best be obtained by frequency converter 


sets. That is done to a limited extent only since there 
are not many purely 25-cycle districts. 


WOOD-WORKING APPLICATIONS 


Frequency changer sets are widely used in the wood- 
working industry. In cutting wood the grade of finish 
is determined by the number of knife marks or cuts to 
the inch. No matter how carefully knives are set and 
ground, unless jointed, only one knife in a set will make 
a finishing cut. Thus there are only two means by which 
the same grade of work can be done at faster feed. 
Revolve the head faster or cause more than one knife 
to show a finished cut. The object of jointing knives is 
to make them all cut alike. A four knife head properly 
jointed will show four times the number of knife marks, 
a six knife head, six times the number. Hence the feed 
(which means production) can be four or six times as 
fast. 

Jointing, however, must be accurately done or it 
will not be successful. It involves running a jointing 
stone slowly across the knives while they are running 
at operating speed, usually at 3600 rpm. Accurate bal- 
ancing, setting and grinding are the first requisites. 
Spindle and bearings must be true to less than a 
thousandth of an inch run-out. Thin, high-speed, 
straight knives and milled-to-pattern knives are suitable 
for jointing. 

Jointing takes time and patience, and on variety work 
ind short runs the saving in running time is not enough 
to justify the jointing operation. In flooring mills, 

roduction molding factories and dimension mills joint- 
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ing is more extensively applied than in cabinet plants. 

Knives are not usually jointed where the speed is 
higher than 3600 rpm. For high-frequency operation 
balance is four times as important since centrifugal 
stress multiplies four to one in relation to speed. Heads 
which run passably well at 3600 rpm may show badly 
out of balance at 7200 rpm. 

From this somewhat detailed discussion, it can be 
inferred, and rightly, that there are many cases where 
faster feed for the same grade of work can be obtained 
only by revolving the heads faster. That is where 
frequency changers enter the picture. Running the 
heads at 7200 rpm instead of 3600 allows twice the 
rate of feed; in other words, it doubles production. 

Many machines are now furnished with mixed spindle 
speeds. The top and bottom heads are in most cases 
fitted with wider heads. They determine the grade 
of work. The sidehead cuts on many moldings are only 
fractions of an inch wide where the finish is not as 
important an item. These side heads can then be run 
at 7200 rpm (one knife cutting) while the top and bot- 
tom heads only are jointed (multiple knives) running 
at 3600 rpm. Such dual-frequency machines are so 
wired that any head can be run at either 3600 or 7200 
rpm as selected by push buttons. 

Where the plant voltage is 440 volts, it must be re- 
membered that if the spindle motors are to run at high 
frequency they must (to meet the requirements of the 
normal frequency series) be wound for 220 volts, 60 


No. 229 8-10-in. molder. Motor is rated 15 hp. 3600 
rpm at 60 cycles; 25 hp, 6000 rpm at 100 cycles. 
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Fig. 5—The side cutter head, 
assembled and exploded, oj 
a Mattison No. 229 8-10-in. 
molder. Motors of two dif- 
ferent ratings are designed 
and built into the one 
housing—5 hp, 3600 rpm, 
60 cycles; 8 hp, 6000 rpm, 
100 cycles; or, alternatively, 
71% hp, 3600 rpm, 60 cycles; 
12 hp, 6000 rpm, 100 cycles. 





In this case a so- 


cycles or 440 volts, 120 cycles. 
called autotransformer-type frequency changer set is 
used. The primary or stator windings act as an auto- 
transformer, changing 440 volts, 60 cycles, to 220 volts, 
60: cycles, while the secondary windings furnish the 
120-cycle, 440-volt circuit. Power can be taken from 
these two circuits at the same time as long as the 
combined power taken does not exceed the kw rating of 
the set. 

If the 60-cycle power requirements are somewhat 
heavier, the primary of the motor driving the set may 
also be used as an autotransformer. The two side heads 
which are usually smaller in horsepower rating can run 
from the primary of the driving motor while the top 
and bottom heads can run from the primary of the 
frequency changer. 

The circuits of an autotransformer-type frequency 
changer are shown in Fig. 8. Frequency changers are 
quite frequently used with carving machines having 


To feed motor 


multiple heads. The motors used develop 1 to 4 hp 
running at 12,000 to 14,000 rpm. The cutter is about 
3g in. in diameter and each cutter follows by a panto 
graph arrangement the master head which follows im 
turn the contour of a metal model in the center. In 
this fashion is produced some of the exquisite carving 
used in fine furniture. 

It is difficult to realize the speed of these units until 
one calculates that 14,000 rpm is approximately 234 
revolutions per second. The actual velocity at the 
cutter is only 1400 ft per min at 14,000 rpm. 

The processes of grinding ball races and other in- 
ternal bearing surfaces is another field in which fre 
quency changers are extensively used. Table II shows 
the various speeds for different sizes of grinding wheels 
to give the peripheral velocities in feet per minute as 
indicated. 

Experience has shown that the efficiency of grinding 
wheels increases about 10 per cent at 5500 fpm as 
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Fig. 6—Connection for a 
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gainst 5000 fpm. At 6000 fpm the gain is 35 to 40 
er cent over that at 5000 and at 6500 fpm the gain is 
0 per cent, but from 7000 feet up the efficiency de- 
reases as the steel melts and flows into the pores of the 
heels. At peripheral speeds of 5500 to 6500 fpm the 
nall particles of steel cuttings, when examined under 
microscope, resemble the curled steel chips from a 
ithe, showing that each particle of the grinding wheel 
s acting as a cutting tool in removing the metal. The 
quality of work done is apparent even to the naked eye 
and quite plain when examined under a_ powerful 
magnifying glass. Inasmuch as small wheels are 
necessary to grind small bearings, it is important to 
obtain high speeds of revolution and _ still maintain 
enough power so that the wheel will not slow down 
Increase of frequency has been found 
quite satisfactory for this. Frequency changer sets 
often consist of three units—a driving motor and two 
frequency changers, one designed for instance, for 150 

e 9000 rpm spindle speeds and the other 
to give 14400 rpm or 420 cycles to yield 
25200 rpm. Other combinations are 210 cycles (12600 
rpm) and 360 cycles (21600 rpm). 

It is highly desirable in such installations to have 
the generating equipment as close as possible to the 
room or building in which the high-speed apparatus is 
to run. Due to the skin effect of high-frequency cur- 
rents the losses mount rapidly on long runs of conduc- 


under load. 


cycles to give 
240 cycles 


tors. 
PORTABLE TOOL APPLICATIONS 


Frequency changer sets developing 180 cycles, yield- 
ing 10800 rpm on 2-pole motors or 5400 on 4-pole 
motors, are used extensively for portable hand tools 
such as grinders, buffers, drills, screw drivers, routers, 
etc. The small motors used on these devices require 
better voltage conditions, and frequency changers for 
this application are regularly furnished with approxi- 
mately 8 per cent regulation. The voltage generally 
used is 220 volts at 180 cycles for 60- to 180-cycle sets 
and is also 220 volts or 214 volts on 50- to 175-cycle 
sets. The voltage is set at full load and at no load would 
then be approximately 238 volts and at light loads 
approximately 230 to 235 volts. 

The motors used in these applications are made as 
small and light as possible and are geared down to the 
required speed for the particular purpose for which 
they are to be used. Naturally the motors used have 
distinct characteristics for particular applications and 
differ from standard motors in many respects. 

We now come to a field for frequency 
which is used in particular cases to very 


changers 
good advan- 


Table 1l—Speeds of Grinding Wheels in RPM 
for Stated Peripheral Velocities 


— heral velocity, Bes i 

fpm 5000 5500 6000 6500 
Wheel diam lin. 19100 rpm 21000 rpm 22918 rpm 24850 rpm_ 
9549 10500 11419 12420 
6366 7000 7639 8270 
4775 5250 5730 6205 
3820 4200 4584 4970 
3183 3500 3820 4140 
2728 3000 327 3550 
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Independent Pneumatic Tool Co. 


Fig. 7—Electric screw driver, with 180-cycle squirrel- 
cage induction motor running at 10,800 rpm, geared 
4 down to 500, 750, or 1000 rpm. 


tage. The writer does not consider that the field 

variable frequency has been explored to the extent that 
it might be. For instance if a frequency changer is 
driven by an adjustable-speed, d-c motor, the frequency 
can be varied over a range of two-to-one or even three- 
to-one. One would jump to the conclusion that if a 
plant had direct current available, the best method 
would be to use conventional adjustable-speed, d-c 
motors; however, d-c motors on certain built-in appli- 
cations are not readily adaptable. There is always the 
question of commutation, balance and space; therefore, 
the more simple a-c motor is greatly preferred for such 


(Continued on page 200) 


Reliance Electric Engineering Co. 


Fig. 8—Jnduction motor-operated runout table on an 
80-in. aluminum hot-strip mill. Motors run at speeds 
from 112 rpm (15 cycles) to 375 rpm (50 cycles) with 
power supplied from an alternator which is driven 


by a d-c adjustable-speed motor. Resulting strip 
speed is 300 to 900 fpm. 
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More on Searcities in Critical 





Basic Electrical Materials— 


* Metals make headlines in materials shortages, but there are also 
other headaches for the electrical manufacturers: From phenolics 
to castor oil, scarcities are acute in many interrelated materials. 


OW does tung oil from far-off China affect the 

output of domestic appliances? What does the 

new mica cartel in British India mean to the 
manufacturer of capacitors and varnished tubing? 
What is behind the paradox of an acute shortage in 
plastics despite record-breaking production? These 
questions give only a hint to the vast interrelation of 
cause and effect that is involved in any analysis of cur- 
rent shortages in basic industrial materials. This com- 
plexity is particularly true of the diverse materials used 
in the electrical field. A review! of the shortages in 
major metals (copper, lead, zinc, steel sheets, etc.) ap- 
peared in the last issue of this publication ; a spot check 
on the position of plastics, protective finishes, textiles, 
basic chemicals, and other non-metallic materials appears 
below. 

An introductory note on underlying causes for these 
shortages may be useful. Briefly the causes are these: 
(1) Labor strikes ; (2) deterioration in labor productivi- 
ty; (3) insufficient manufacturing capacity to meet de- 
mand ; (4) reluctance of foreign producers of raw mate- 
rials to ship to this market because of lower prices ruling 
here than elsewhere; (5) competition between various 
industries for available stocks, with a distinct disposition 
on the part of most producers to channel production into 
those lines or grades that show the most profitable re- 
turns; and (6) price ceilings. The common denomin- 


1“*What is the Outlook in Critical Basic Electrical Materials?”, Exec 
TRICAL MANUFACTURING, p. 118, October, 1946. 





Minneapolis-Honeywell Regulator Co. 
Plastic supplies are so short that Honeywell’s DC-3 
“Flying Laboratory” is impressed into service as ex- 
press cargo ship to rush 1800 lb. of badly needed mold- 


ing powder from Newark, N. J., to Minneapolis, Minn. 
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Metals Round-Up 

There are some brighter spots in the current 
metal picture. . Copper output continues up- 
ward trend, with refined metal hitting 67,803 tons 
in September, against 59,591 in August. 
Steel ingot output reached 6,517,212 tons in Sep- 
tember, the third straight month it exceeded 6.5 
million tons. . And steel operations for week 


of October 21 were estimated at 90.3 per cent, 
only slightly off from the preceding week’s post- 
war high of 90.5 per cent. 


It was 65.1 per cent 
a year ago. .. . But the fundamental cause for 
metal shortages remains unchanged—huge demand 
far outreaching even top output. 

Decontrol of ceilings on basic metals is today’s 
biggest question, but the immediate future is still 
cloaked in uncertainty. Meanwhile the log 
jam in zinc had been partially broken by OPA’s 
hike of 1¢ per lb on primary slab zinc price ceil- 
ings. . . . CPA is channeling more badly needed 
soda ash to aluminum mills, and this should help 
increase output of that metal. 





ator is the huge overall demand—not only national but 
international—that far exceeds current production, even 
though in many items production has hit postwar peaks 
and has moved considerably ahead of prewar levels. 

A word is due on the effect of price ceilings, for this 
is being written hard on the heels of the decontrol of 
meats, edible fats and oils, etc., and the persistence of 
controls on other products is more or less of a touch-and 
go affair. To the extent that price ceilings have pre- 
vented the free flow of goods to the market, the demise 
of such ceilings will relieve the situation. For one thing, 
it is obvious that materials withheld from the market 
for higher prices will then start to move. But it would 
be superficial and almost dangerous thinking on the part 
of any manufacturer to assume that the OPA controls 
were the only cause of shortages and that their removal 
will magically bring everything back into balance. For 
we are face to face with a huge and avid worldwide d 
mand and the shortages will continue until producti 
and demand come into balance in every area of econom 

raw materials, byproducts, and manufactures. 

Plastics—A very severe shortage exists in plasti 
materials, which are so widely used in the electric: 
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ield. The situation has been aggravated by serious 
strikes that have crippled production at three major 
ants. The materials affected by the strikes are phen- 
jlics, ureas, vinyls, and polystyrene. 

Aside from strike conditions, and critical shortages in 
basic chemicals, one factor overwhelmingly affects the 
plastics situation, and that is the vast gap between our 
very substantial capacity for plastics molding and fabri- 
cating and the woefully insufficient capacity for the 
production of plastics materials. It is for this reason 
that leaders of the plastics industry feel that no overall 
improvement in the situation can be expected until 
the industry’s far-reaching plans for production expan- 
sion get under way. These plans have been set back, 
however, by governmental restrictions on new industrial 
construction. In terms of absolute production, the total 
output of all plastics in 1946 has been running far ahead 
of previous years—about 2 to 1 compared to 1941—but 
relatively it no more than meets one-third of the huge 
demand existing at present. 

Bright spot in the situation is the steadily growing 
output in polystyrene. It has already hit 5,746,830 Ib 
in July. Some industry sources feel that polystyrene 
may well become the most important resin in the field. 
Large quantities of the styrene monomer are potentially 
available from the wartime production facilities built 
up for the manufacture of synthetic rubber. 

sehind the shortages in plastics there is a very ex- 
tensive and closely meshed train of scarcities in the raw 
chemicals, fillers, solvents and plasticizers involved in 
the production of basic synthetic resins and finished 
plastics products. Here is the score on some of these 
raw materials of the plastics industry? : 


PHENOL EXTREMELY TIGHT 


Phenol has been in short stipply even before the 
strikes. Now it is exceedingly tight. Settlement of 
strikes will bring no quick relief—shortages will prob- 
ably plague the industry for six months to a year. Equal- 
ly tight position also exists in phthalic anhydride, also 
hit by strikes earlier in the year and by new ones more 
recently. 

Urea and formaldehyde are in a particularly bad 
position. No surplus existed in these chemicals even 
before the coal strike, and the latter, obviously, did the 
situation no good. Fact is that during 1947 the avail- 
ability of urea and formaldehyde is likely to prove more 
of a limiting factor in plastics output than the supply of 
labor or the availability of manufacturing facilities. 

Plasticizers have been severely constricted in supply 
owing to strikes. Moreover, other industries compete 
for chemicals used in the formulation of the hetter plas- 
ticizers, thus still further aggravating the situation. 

Cresols and cresylic acids are also tight, primarily 
because of pricing policies on coal tar products that do 
not encourage production. Benzol and alcohol are other 


scarce items, with overall industrial demand competing 
strongly for available supplies. 


Large and increasing 
quantities of benzol will be required for both phenol and 
styrene output. Lack of alcohol could affect production 
f certain cellulosics. 
Data in the following paragraphs, also in Table I, are based largely 
a paper presented by Frank H. Carman, general manager, Plastics 


Materials Manufacturers’ Association, before a meetine of the New 


ngland Section, Society of the Plastics Industry, at Manchester, Vt., 
October 1% 


NOVEMBER 1915 


Table I—Production of Plastics 
Molding Powders 


(Source: Plastics Materials Manufacturers’ Association ) 


Percentage rate of production, with 


4 - base years taken as 100 
Material classifica- : 





[August, 1946] Estimated 
estimated | rate after 
rate expansions* 


tion and base year 
1945 rate 


Thermoplastics 
(Vinyls not 
included**) : 

Based on 1939 1040% 

Based on 1941 360 

Based on 1945 160 

Based on Aug., 1946. — 


Thermosetting: 
Based on 1939 
Based on 1941 
Based on 1945 
Based on Aug., 1946. 


All molding powders 
(Vinyls not 
included) : 

Based on 1939 261 386 667 

Based on 1941 140 208 358 

Based on 1945 -- 148 256 

Based on Aug.,1946. | - -- 173 











* Expansions refer to industry-wide program for new plant con- 
struction intended to cost approximately $125,000,000 by 1948. 
** Vinyls are not included, since it is difficult to estimate that por- 
tion of production entering into molding or extrusion operations. 


Cotton linters, primary to the output of cellulosic 
plastics, give every evidence of continuing in short sup- 
ply in view of the constantly growing demand from 
the expanding rayon and plastics fields. 

Other shortages in the plastics field include certain 
pigments and lubricants. A critical situation exists in 
woodflour and other filler materials. Glycerine too is 
a critical item in the plastics picture. (A report appears 
elsewhere in this review. ) 

The short-range situation in plastics therefore is one 
of extreme tightness, and this short-range view takes 
in most of 1947. But fact is that during 1946, despite 
severe handicaps, the plastics industry has done a su- 
perlative job in its output—in some instances, as in 
polystyrene, reaching a spectacular level. (See Table I 
for a summary of production of plastics molding, 
powder. ) 

Organic Protective Coatings—Output of lacquers, 
enamels, varnishes and other protective coatings has 
been badly hampered by critical shortages in many of the 
diversified raw materials that enter into their manufac- 
ture. Of these, drying oils have been the tightest, par- 
ticularly linseed oil and dehydrated castor oil. 

Lack of linseed oil is owing to a short supply of 
domestic flaxseed. Crushers are now depending on 
domestic seed and this year’s crop is but two-thirds of 
the crop available last year. Argentine seed, normally 
brought in in large quantities, is practically unobtain- 
able, because Argentina has found it more profitable to 
crush its own seed and export the oil to an oil-hungry 
world market. Some limited quantity of Argentine oil 
has been received through the Commodity Credit Corp. 
which still controls imports of critical oils and fats. 
Outlook is for continued shortages. Recent OPA action 
in lifting price controls on flaxseed may bring in more 

(Continued on page 230) 
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Recent Changes in an Established 
Design for a Home Laundry 





* The Bendix automatic home laundry, a successful pioneer in its field, 


has recently undergone complete revision to incorporate results of experi- 


ence and new developments, described here by one principally responsible. 


WALLACE F. OLIVER 


Chief Engineer 


Bendix Home Appliances, Inc. 


HILE the basic principles of automatic clothes 

washing, developed by Bendix Home Ap- 

pliances, Inc., in its revolutionary machine 
introduced in 1937, are unaltered, various changes have 
been incorporated in the design of the Bendix automatic 
Home Laundry to improve washing, rinsing and all- 
around performance. This discussion will embrace the 
important improvements made in the Bendix automatic 
Home Laundry. 

The principle of using electrical time switches to mo- 
tivate the various cycles has been continued. The rea- 
son, of course, lies in the far greater flexiblity of elec- 
trically controlled machines. 

Mechanically operated cycling arrangements do not 
readily permit the advancement of the time dial, a reduc- 
tion of the time of any cycle, the skipping of a cycle, or 





Fig. 1- 


The new Bendix home laundry which is a re- 
designed version of the previous, pioneering model, 
the modifications being discussed in this article. 
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the interruption of the machine before its pre-deter- 
mined and unchangeable stopping point. 

The flexibility of the Bendix time switch mechanism 
gives the operator opportunity to wash various special 
fabrics automatically, but on tested short washing and 
rinsing cycles, merely by pushing the dial to the desired 
operation, any step may be omitted or shortened. 

Early in its history, the company abandoned the use 
of galvanizing as a means of rust-proofing all component 
parts. A new cylinder was designed to replace the 
original in which the front and back plates were of steel, 
hot dipped with a wrapper sheet of zinc. 

In the redesign of the tub, improvements were made 
in the method of attaching the tub to the base, and the 
timer support was moved from the tub to the exterior 
panel for better alignment and ease of service. Both 
cylinder and tub were designed to permit the use of 
porcelain enamel as protective finish. Further improve 
ments were made in the hinge and latching of the door 
to prevent leakage. The design of the original tub was 
altered to permit the proper styling of the machine 
without the cabinet. Brackets rather than straps were 
used to attach the tub to the base. This arrangement 
gave a greater flexibility of design, permitting the in- 
troduction of the now-called standard model. Introduc 
tion of sealed and shielded ball bearings came early. 
They eliminated the occasional spotting of clothes with 
grease from over-filled bearing hubs. 

Among the earlier changes was the introduction of a 
horizontal type drain valve in which the plunger was 
beyond the seat and therefore not normally surrounded 
by water. The armature of the previous drain was en 
closed in a tube on the water side of the seal. Fiefd 
reports were that as the armature tube became loaded 
with stearate, lint and undissolved soap, the armature, 
upon being drawn from its seat electrically, would not 
drop of its own weight when the current was inter 
rupted. 

The inlet water valve has been a subject of develop 
ment and change from the beginning. The best valv: 
yet produced went into the production of Bendix hom: 
washers this fall. It is a thermostatically controlled mix 
ing valve using a Vernay element, illustrated in Fig. - 
and Fig. 4. The temperature-sensitive material is cop 
per amalgam and is contained within an enclosure whet 
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Fig. 2—-Rear view, showing the spray tube leading to 

the top of the tub, the inlet water valve with solenoids, 

the motor, pump at left and transmission at right ends 
of the motor. 


its expansion into a small cylinder pushes a piston out- 
ward. This acts directly upon a double-seated valve 
the movement of which opens the cold water orifice and 
closes that of the hot water, or vice versa. Only the 
mixed water comes into contact with the enclosure con- 
taining the temperature-sensitive element. In this way 
the Vernay element through thermostatic action provides 
water of controlled temperature by automatically mixing 
hot and cold water in the necessary proportions. Pro- 
vision is made, however, for the direct flow of hot water 
into the machine by action of two solenoid valves of un- 
usual design. In these the iron armatures merely add 
their weight to seat by gravity the synthetic rubber dia- 
phragms which may otherwise be moved by a slight pres- 
sure differential to allow the flow of water. In this 
way hot water may be admitted either automatically or 
by manual control of electrical circuits. 

Engineers of Bendix Home Appliances, Inc., had ex- 
perimented with valves of this type and had several on 
test. Following the war the Dole Valve Company ac- 
quired rights to make valves incorporating the Vernay 
elements and is now furnishing such valves for use on 
bendix machines. Though equippéd with the new ele- 
ment, the principle of the valve as previously used in the 
Hendix washer remains the same. The copper amalgam 
element, of course, allows for more accurate control of 
the lukewarm water than previously had been possible. 

he sizes of the hot- and cold-water orifices are so con- 
olled that the admixture of two waters on meeting 
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is of the proper temperature. 

In the earlier Bendix, the mixing of water to the 
required temperature was accomplished by the introduc- 
tion into the hot-water stream by thermostatic controls 
of cold water of a sufficient amount to lower the tem- 
perature of the hot water to the required degree. This 
required the provision of a separate “mixing chamber’’ 
to insure the continuous flow of water of a constant 
temperature into the machine. The Dole valve unit in- 
corporated both the valves and the thermostatic ele- 
ment in the same assembly and eliminated the need for a 
separate mixing chamber. This change also eliminated 
the annoyance of radio interference occasioned by inter- 
mittent breaking of the thermostats. 

When the operator wants a lukewarm wash, the con- 
trol lever, moved to “warm,” causes the thermostatic 
element to control the temperature of the water through- 
out the complete cycle. Bendix engineers insist that 
“the hotter the water the better the wash” and there- 
fore do not limit the hot water temperature. One of the 
basic principles of good laundering, experiments have 
proved repeatedly, is that hot water—really hot water— 
is essential. Clothes are washed cleaner and they are 
sterilized by high water temperatures ranging from 145 
to 160 degrees, depending upon the source of hot water. 

Independent authorities agree with Bendix Home 
Appliances engineers and with soap manufacturers that 
the proper washing temperature is in the neighborhood 
of 150 degrees. The exception, of course, is that luke- 
warm temperatures are required for certain fabrics, such 
as woolens and new synthetic fabrics, which can be 
washed in the Bendix with the control set at “Warm.” 

Coincident with the above development in valves and 
other features the Bendix engineers modified the base 


Fig. 3—The inlet water valve equipped with the Ver- 
nay thermostatic element for controlling temperature 
of the mixed water. Solenoid coils have been removed. 
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Fig. 4—Cross section of the inlet water valve, show- 
ing the action of the Vernay thermostatic control. 


structure of the machine to accomplish considerable 
economy in manufacture as well as to provide greater 
serviceability for the motor, valve, transmission and 
other parts. 

Rather early in the history of the Bendix washer and 
coincident with the use of porcelain finishes, engineers 
changed the “porthole” door hinges from the bottom to 
the left side. Operators of the machine commonly had 
used the open door for a support, thereby weakening the 
hinges and occasionally breaking them. Located just 
above wash-basket height, the porthole provides easy ac- 
cess for inserting and removing clothes. 

Appearing on the models just prior to the war was a 
float filler, tube which is connected to the valve and so 


Fig. 5—The transmission, removed from rear end of 

the motor. This transmits power at one or the other of 

two speeds, shifting automatically—one for washing 
and rinsing, the other for extracting. 
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arranged that when the valve is open and the water 
enters the unit, the tube tends to fill the float chamber 
at a greater rate than the tub is being filled by the regular 
inlet, which results in a movement of water from the 
float chamber toward the tub. This insures that the 
float chamber always is flushed clean of suds and stear- 
ates that tend to back up into the chamber during wash- 
ing operations. 

Toward the war’s end, engineers devoted some time to 
developing a series of improvements which were incor- 
porated in the post-war models. Of considerable im- 
portance was a group of four, closely related, which 
improved the removal of suds, met all of the many vary- 
ing vacuum-breaker requirements, and modified the 
rinsing cycles for more effective suds elimination. 


WATER INLET MANIFOLD 


Water now enters the tub from the top, instead of 
the side as formerly. After its admission to the thermo- 
statically controlled mixing valve, it is conducted 
through a three-eights-inch diameter copper tube to a 
point above and adjacent to the rear of the tub. The 
tub, at that point is provided with an opening for re- 
ceiving water. The water inlet tube is securely held 
in a position so that the gap between the end of the 
tube and the flood level rim of the tub is maintained 
at a minimum of 1 in. See Fig. 6. 

A novel arrangement of manifolding is provided to 
prevent soap suds from overflowing at the flood level 
rim and thereby reducing the effective air gap. A con- 
duit or manifold member is secured inside the tub 
as shown in Fig. 7. Its branches, two in number, ex- 
tend inside of and along the tub wall. One is so shaped 
that its direction of outlet causes water to flow into the 
tub substantially parallel to the axis of the rotation of the 
cylinder. The other is curved so that incoming water 
through that branch travels in a direction at a substan- 
tial angle to the direction of the water introduced by the 
first branch. 

The rear portion of the manifold is formed to pro- 
vide a sump from which small quantities of water, 
dripping after the valves have been closed, may find their 
way into the tub. [Externally of the tub, a shield is 
provided so that any small spray from the water column 
may be further guided into the manifold. 

As water enters the tub through the two branches, 
the two streams converge at a point adjacent to the 
end of the manifold, but the resultant single stream is 
influenced by the water leaving the curved conduit to 
the same direction of the outer surface of the cylinder 
during rotation. Therefore, the rotation of the cylinder 
tends to ‘pull’ water and to induce flow in the same di 
rection in which it itself is traveling. 

Further, since water from the straight conduit is en 
tering the tub substantially parallel to the axis of rota- 
tion and strikes the rotating cylinder surface nearly at 
right angles to the direction of movement of such sur 
face, the same flow is not induced from the straight 
conduit as is induced in the curved conduit, and thi 
amount of water entering the cylinder from each of th 
two branches of the manifold is not equal. 

It can readily be seen that a similar “stack” effe 
cbtains during the washing cycle when suds are present 

(Continued on page 206) 


ELECTRICAL MANUFACTURING 





Philco’s New F-M Receiver 
Features 5-Grid Detector Tube 


* An entirely new principle is employed in a single-stage detector that 
gives direct conversion of frequency deviation in the carrier wave into 
audio output voltage, with complete insensitivity to amplitude variations. 


WILLIAM E. BRADLEY 


Director of Research 
Philco Corporation 


radio circuits long have had available several 
excellent receiver circuits which approximate an 
“ideal a-m detector,” highly responsive to variations in 
carrier wave amplitude but not to carrier frequency 
deviation ; until recently there has been no correspond- 


ad NEERS working with amplitude modulation 


ing circuit in the field of frequency modulation radio. 


Development of the new single-stage f-m detector 
known as the Phileo Advanced F-M System began in 
our research laboratories with the aim of finding a 
more direct way to convert the frequency deviation of a 
carrier wave into an audio output voltage than by means 
of the conventional multi-stage limiter-discriminator 


system, which assures that the signal applied to the 


detector is free of amplitude modulation. 

Our goal was to design an “ideal frequency modula- 
tion detector,” defining this as a carrier wave detector 
so constructed and arranged as to be highly responsive 
to carrier frequency deviation, but not at all responsive 
to carrier amplitude variations. The new single-stage 
f-m detector developed by the Philco laboratories rep- 
resents the successful result of this research program. 
This detector, as will be explained below, responds 
directly and solely to the frequency deviation of the 
received carrier signal Its practical application, to 


LAST 
\-F AMPLIFIER 


Fig. 1—Basic circuit dia- 
gram of new Philco f-m 
detector, comprising a 5-grid 
heptode and two tuned cir- 


cuits reactively coupled. 


NOVEMBER 1946 


realize the full efficiency of the circuit, embodies the 
use of a special heptode (five grid) tube, designated as 
the Philco f-m 1000 tube, having high transconductance 
(ratio of change in plate current to grid voltage) and 
sharp cut-off characteristics, plus shielding of the No. 3 
grid from other tube elements. 

In actual receiver design, it has been found that the 
minimum input signal, obtained from the last i-f am- 
plifier stage, required to operate the new single-stage 
detector is about 0.5 volt rms for full deviation. The 
voltage required varies linearly with deviation. Fur- 
thermore, the relation between the frequency deviation 
of the applied carrier wave and the audio output voltage 
is linear up to the limit of the detector characteristic, 
where a‘sharp break occurs. This linearity or straight- 
line relationship results in excellent reception of high 
fidelity f-m programs without distortion. 

As used for example in the 1946 Philco Model 1213 
radio-phonograph, the audio output of the new detector 
is substantially independent of applied carrier wave am- 
plitude. For any input signal beyond the minimum 
required for the detector to operate, the audio output 
for full 75 ke deviation is about 6 volts rms. By con- 
trast, the response of the circuit is negligible to ampli- 
tude variation, including the principal part of the inter- 


QUADRATURE 
CIRCUIT A 
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pare curRENT. Ip 


= Oo + 
ond Voltage’ 
Fig. 2—Class C amplifier 


Operatin : 
PBr q operation. 


Bias 1 tube oper- 
ated with a negative grid 
bias below the cutoff point 
of plate current causes the 
plate current to flow in 
pulses lasting for less than 


half a cycle. 


| 
' 
| 
| 
' 


erence produced by forms of natural and man-made 
With attention to shield 
ing, as in the construction of the Model 1213, this a-m 
response is normally 50-60 db less than the f-m response. 


a-m static or electrical noise. 


Fig. 1 is a circuit diagram of the new f-m detector. 
Essentially the circuit comprises the heptode and two 
tuned circuits reactively coupled. With the input signal 
coming from the final i-f amplifier stage and applied to 
grid 3 of the heptode, one of the tube’s two control 
erids, audio output is obtained directly from the plate 
current. 

Quadrature or phasing circuit 
heptode plate, while the oscillator circuit B is tied in 


Fig. 3—Variations in the size of plate current pulses 
resulting from typical conditions of phase difference 
between the oscillator and incoming signal. 
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A is connected to the 


with grid 1 of the heptode, its other control grid. Both 
of these tuned circuits are tuned approximately to the 
intermediate frequency, which is 9.1 mc in the Model 
1213 circuit. The quadrature circuit is damped so as 
to have a bandwidth about six times that of the useful 
deviation band, in other words 1000 kc. 

A neutralizing circuit, indicated by dotted lines, may 
be used to remove the disturbing effects of capacity 
coupling between grid 3 and the heptode plate. How- 
ever, in practice in the case of the Model 1213, good 
layout of wiring has made such a neutralizing circuit 
unnecessary. 


ANALYSIS OF SINGLE-STAGE DETECTOR 


Another consideration is feedback of energy from the 
electron stream in the tube to input grid 3. To avoid 
this feedback, it is desirable to drive the detector from 
a source of fairly low impedance. Hence a stepdown 
transformer, with an effective turns ratio of about 3:1, 
is ordinarily used at the input. 

Together with tuned circuit B, the cathode and grids 
1 and 2 of the heptode constitute an oscillator. Since 
screen grid 2 is bypassed to ground, oscillator voltage 
appears on grid 1 and the cathode. This oscillator 
operates class C (see Fig. 2) so that the space current 
through the heptode consists of a series of pulses. For 
reasons explained below, it is important that the pulse 
curation be short compared to the time interval between 
pulses, 

The action of grid 3, the second control grid of the 
heptode, causes the tube to function as a kind of phase 
detector. As we have seen, the space current of elec- 
trons flows ‘in pulses of short duration between the 
cathode and plate. Grid 3 acts to control the propor- 
tion of any given space current pulse which reaches 
the plate, and the controlling factor is the potential of 
this grid at the instant the pulse arrives. This in- 
stantaneous control voltage in turn is the sum of the 
fixed grid bias and the varying input or signal voltage, 
which may add to or subtract from the bias, depending 
on the phase relation between the oscillator and the in- 
coming i-f. signal. 

The fundamental component of the resulting plate 
current is fed back to the oscillator through tuned phas- 
ing circuit A, reactively coupled to the oscillator tank 
circuit. This phasing circuit is so adjusted that the 
etfect of feedback is reactive. When this is done, varia- 
tions in plate current cause pure frequency modulation 
of the oscillator without any first-order load deviation, 
that is, without any amplitude modulation of the os- 
cillator. : 

A notable point is that the phase of feedback is un- 
affected by the incoming signal on grid 3. Provided 
that the pulses of plate current through the tube are 
short, the incoming signal can modify only their mag- 
nitude, not their phase. 

In practice in the new Philco Model 1213 receiver, 
the oscillator circuit is carefully shielded from the 
direct action of the incoming i-f signal, so that the 
frequency of the oscillator is determined wholly by its 
fixed constants and the fundamental component of the 
heptode plate current. The oscillator circuit is so ad- 
justed that with no input, the oscillation is at center 


(Continued on page 222) 






























Melamines Fill Tough Insulating 


Job in Cash Register Motors 


* Burnouts were frequent causes of failure in insulation parts of 
cash register motors until high are-resistant melamine-formaldehyde 
resin was specified to withstand the severe operating conditions. 


NIQUE adaptability of melamine-formaldehyde 
resins for insulation applications has been high- 
lighted in the redesign of the Class 2000 motors 

used by the National Cash Register Company in its 
accounting machines and cash registers. (See Fig. 1.) 
Basic need for such redesign stemmed from field ex- 
perience which had shown that under the severe, inter- 
mittent service conditions to which these machines 
are subjected, the plastics brush holders and other 
insulation parts had a strong tendency to burn out too 
rapidly, thus involving costly repairs and_ service 
charges for replacements. Extensive research was 
therefore undertaken by company engineers to ascertain 
the causes of failure in the materials used heretofore, 
and at the same time to select a new plastics material 
more likely to fill the requirements. It was obvious that 
a material with unusual electrical and thermal prop- 
erties was needed if the insulation parts were to stand 
up satisfactorily against the constant wear and tear 
involved in the millions of operations to which an 
average machine is subjected in the course of its life- 
time. 

The motor parts in question, brush holders, brush 


a 
s© 





holder washers, speed regulators, and speed-regulato: 
insulators, were previously molded from a woodflour 
filled, general-purpose phenolic. Although a material 
of many excellent properties, it was found that as used 
in the Class 2000 motors for the parts enumerated, 
this compound did not have insulating characteristics 


of sufficient strength to stand up under the severe 
operating conditions. Accumulations of carbon, oil and 


dust caused severe arcing and ultimately led to complete 
burnouts. (See Fig. 2.) 

Indications pointed to melamine-formaldehyde resins* 
as a potential answer to the problem. These resins 
have already found considerable acceptance for electrical 
insulating parts in special wartime and general indus- 
trial applications, in aircraft electrical equipment, 
switchgear, terminal blocks, etc., where the high arc 
resistance, dielectric strength and heat resistance of 
these materials have given outstanding performance 
results. (See Table I.) 

Extensive tests were then instituted to compare per- 
formance of motor insulation parts made of the stand- 





* See “‘Melamine-Formaldehyde Resins Provide Many Electrical Uses” 
by N. N. T. Samaras and M. J. Scott, page 115, September, 1946, issue 
ELECTRICAL MANUFACTURING. 








Fig. 1 (left)—High are resistance dictated choice of American Cyanamid’s Melmac P-592 mineral-filled mela- 
mine-formaldehyde resin for these insulation parts of National Cash Register Company’s Class 2000 business 


machine motors. Fig. 2 (right)—Typical example of contamination of insulating surfaces. 


Moving commu- 


tator, carbon brushes, and a lubricating oil cup add up to an accumulation of oil-saturated carbon that will burn 


when arcing occurs and cause motor failure. 
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Fig. 3 (top)—Graphic com- 
parison between motor in- 
sulation parts made from 
woodflour-filled phenolic 
(left) and from melamine- 
formaldehyde (right). Note 
how the parts shown at left 
have burned through com- 
pletely owing to arcing, while 
the melamine parts are un- 
impaired. Fig. 4 (right) — 
Another comparison: under 
test the phenolic commutator 
insulation (left) burned 
through, while the melamine 
parts were unaffected after 
1400 hr of continuous duty. 


ard phenolic material and a special mineral-filled mela- 
mine compound. These tests were made under actual 
working conditions. Here are the results (see Figs. 3 
and 4) as reported by National Cash Register 
engineers : 

During arc-resistance tests, a-mixture of oil and 
carbon dust was smeared on the insulating parts. Then 
electrodes were placed close enough to burn off the 
contamination. When the electrodes were separated, 
the parts made of phenolic gave an immediate surface 
track, while those molded from melamine-formaldehyde 
permitted an arc only as long as the contamination 
existed. 

Actual wear-down tests were then made of the two 
materials in the form of rotating parts such as speed 


Melamine-Formaldehyde Resin* 
(All tests based on ASTM methods—0.09-in. specimen) 


Arc resistance 133 (124-149) sec. 
Track 
Uniformity of arc resistance 








Excellent 
Excellent 


resistance 


Specimen baked 
Specimen as molded 40 hr at 220 F 
Dielectric strength, volts 
per mil, at room 
temp 535 (470-570) 510 
a a 490 (440-540) 520 
Power factor at 
cycles 
at 10° cycles 
Dielectric constant 


0.045 
0.030 


at 60 cycles ; 6.5 
at 10® cycles ¥ 5.30 


Table I—Electrical Properties of Mineral-Filled 
| 


* American Cyanamid Company’s Melmac P-592 melamine molding 
compound. 
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regulators and speed-regulator brush holders, under 
simulated working conditions. Three operating Class 
2000 motors were equipped with phenolic speed-regula- 
tor insulators while three more were equipped with 
melamine-formaldehyde insulators. A similar test was 
made with speed regulator brush holders. 

During the first 106 hours of this test, oil and car- 
bon dust were applied artificially. Phenolic brush holders 
burned out rapidly and had to be replaced at 24-hr, 
35-hr, and 106-hr intervals. From this point on, oil 
and dust were not applied externally, but normal con- 
tamination was caused by oil pumping out of the rear 
bushing and by carbon wearing off the brushes. Phe- 
nolic brush holders also had to be replaced at 250-hr, 
335-hr and 1173-hr intervals. All replacements were 
made necessary because of burned-out insulation. All 
melamine-formaldehyde parts were still functioning as 
insulators at the termination of the test of 1423 hr. One 
brush holder was slightly burned where the inside brush 
protruded, but it was not necessary to replace the part. 

As a result of these extensive tests, the National 
Cash Register Company redesigned its Class 2000 
motors so that all the insulation parts are now molded 
from a mineral-filled melamine-formaldehyde resin. 
(American Cyanamid’s Melmac P-592 is used.) Mela- 
mine parts are now also used as replacements for all 
field breakdowns of original phenolic parts. (An en- 
larged view of the Class 2000 motor appears on the 
cover of this issue of ELECTRICAL MANUFACTURING. ) 
The motor is of the. universal type with a normal speed 
of 4000 rpm, developing about one-third horsepower at 
its rated voltage. Motors with series characteristics are 
well adapted to this service because of high starting 
torque and the short intermittent duty cycle. 
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Analyzing the Action of 





D-C Inductive Time-Delay Relays 


* Adjustment of the delay period can be effected in defi- 
nite steps over a range of 3.4 to 1, which is ample for most 


motor-starting service, and which is closely reproducible. 


R. B. IMMEL 


Design Engineer, Industrial Control Engineering Department 


Westinghouse Electric Corporation 


S THE resistance of the armature circuit of a 
d-c motor is usually relatively low, some form of 
starting device is generally required to limit the 

starting current to a safe value. For constant-field ex- 

citation, the motor-starting torque is directly propor- 
tional to the current. [Excessive starting current and 
torque may damage the motor and driven load. 

For operation from a constant-potential power source, 

a resistor is usually connected in series with the motor 

armature to limit the starting current to a safe value. 

However, as the motor armature accelerates, a counter 

emf is generated in the armature conductors which will 

automatically decrease the armature current. When 
the motor accelerates to as high a speed as the load re- 
quirements will permit, the starting resistor is no longer 


necessary. If the starting resistor is not removed from 





the circuit, it will cause very poor speed regulation and 
a waste of energy. 

An examination of the d-c motor basic speed equa 
tion will show that a low resistance value for the arma- 
the motor 
speed is to remain approximately constant for no-load 


ture circuit is an inherent characteristic if 


to full-load values of armature current. 


* V l, Ra 

N: KO 

where N = speed in rpm 
V =terminal voltage 


I, <= armature current 
R, = armature resistance 
K = motor design and conversion constant 


® — field flux 


[f the terminal voltage V and field flux 9 are assumed 
to be constant, it can be readily seen from the speed 
equation that the motor speed will vary with a change 
in the armature current /,. To minimize this speed 
change, the value of the armature resistance R, should 
be as low as it can be practically made. 

As a result of the inherent d-c motor characteristics, 
starters have been developed to adapt d-c motors for 
satisfactory operation from  constant-voltage 
A starting device in its simplest form usually 
consists of a resistance in series with the armature and 
a means for removing it from or cutting it out of the 


pe ywer 


sources. 


Fig. 2—Typical inductive 
time delay relay with one 
normally closed and on 
normally open contact. 





Fig. 1 (left)—Typical controller which provides revers- 
ing, plugging, and dynamic braking operation for d 
shunt and compound-wound motors with a maximum 
rating of 150 hp at 230 volts. The four inductive time 
delay relays which control the acceleration and brakin 
are mounted in the corner of the controller. 
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big. 3—Hysteresis 
urves showing the re- 
lationship between the 
jlux and magnetizing 
jorce for an inductive 
time delay relay. 
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circuit after the motor armature accelerates to as high a 
speed as the load will permit. 

The starting operation can be performed manually or 
automatically, depending upon the application and type 
of control desired. An automatic starter generally costs 
more than a manually operated starter. However, au- 
tomatic starting is usually more desirable as it eliminates 
the human element and lends itself well to applications 
that require electrical interlocking or operation in a 
definite sequence. 

For automatic motor starting, an accelerating device 
is always required to control the removal or shorting- 
out of the starting resistor. The successful operation of 
a starter is wholly dependent upon the reliability and 
accurate functioning of the accelerating means. 

The counter emf generated by a d-c motor increases 
from zero at armature standstill to a value equal to ap- 
proximately terminal voltage less the 7,R, drop as the 
motor accelerates to its rated speed. Also, the arma- 
ture current decreases from ten to twenty times the rated 
value at armature standstill to the normal value at the 
rated speed. In the development of automatic starters 
for d-c motors, the accepted method of starting has gone 
through stages in which the inherent motor counter emf 
and current characteristics have been extensively utilized 
to the present and generally recognized practice of 
definite time-limit acceleration. 

For a counter-émf type of starter, the operating coil 
of the accelerating contactor is usually connected across 
the motor armature. When the counter emf of the motor 
reaches a value sufficient to operate the contactor, the 
contactor contacts will close and short-out the starting 
resistor. This principle of starting is usually limited to 
relatively inexpensive and low-rating starters. In gen- 
eral, a counter-emf starter is not too satisfactory as it is 
subject to possible burn-out or damage of the starting 
resistor if the motor fails to accelerate. Also, as the 
counter emf increases gradually, the contacts of a rela- 
tively large accelerating contactor may not seal quickly 
or completely when the operating coil is energized with a 
gradually rising and minimum pickup value of voltage. 
Incomplete sealing may cause the contacts to overheat 
and weld together. 
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Magnetizing force in per cent of rated ampere - turns 
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Current-limit acceleration is generally used only for 
applications which have a high inertia load and require 
a relatively long accelerating period. Current-operated 
relays or devices which function when the starting cur- 
rent decreases to a predetermined value are employed 
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Fig. 4—Oscillogram showing the instantaneous elec- 
trical and mechanical relationships for the operation 
cycle of an inductive time delay relay. Curves repre- 
sent—(A) operating coil ampere-turns; (B)_short- 
circuited copper assembly ampere-turns; (C) net 
ampere-turns curve plotted by adding curves A and B 
graphically; (D) 60-cycle timing wave; and (E) 
armature position. Correlated points on curves occur 
as—(1) operating coil is energized; (2) armature is 
closed; (3) operating coil is de-energized by opening | 
circuit; and (4) armature is released to end the time 
delay period. | 
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to control the shorting-out oi the starting resistor. These 
relays must always be accurately calibrated and adjusted 
for the actual load conditions. Ihis is necessary because 
it the load current is too high for the accelerating relay 
setting, the device may not function to cut out the start- 
ing resistor. Under these conditions, the starting re- 
sistor will probably be damaged. If the accelerating de- 
vice is set to operate at too high a current value, the 
resistor may be shorted-out before the motor accelerates 
to a suitable speed. This may cause excessive current 
to be drawn from the power supply and subject the 
driven load to an unsafe value of torque. 

The present definite time-limit method of starting a 
d-c motor is quite popular and advantageous for many 
general applications as it makes it possible to start the 
motor in a predetermined and minimum time period. 
Also, a starter of this type can be completely tested and 
operated independently of the actual motor with which 
it will ultimately be used. The predetermined accelerat- 
ing period makes it possible to economically design a 
resistor for a given and definite duty cycle. 

Many of the timing devices that have been used for 
motor acceleration employed condensers, dashpots, 
clock- or motor-driven mechanisms or thermal elements 
for the time-delay means. The present trend in the de- 
sign of timing relays for d-c motor starters is in the di- 
rection of the utilization of an electrical or magnetic 
principle in which the time-delay period results from 
the storage of energy. An inductive or flux-decay type 
of timing relay is a device which operates from the stor- 
age of energy in a magnetic field. Relays and devices 
operating on a stored-energy principle generally have a 
minimum number of mechanical parts. This feature 
increases the reliability. 

D-c inductive time-delay relays have been specifically 
developed for application to d-c motor starters for con- 
trolling the accelerating contactors in a definite time- 
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delay sequence. Controllers and starters employing thi 
type of accelerating relay are widely used for the contr« 
ot motors in steel-mill, marine, and general applications 
Fig. 1 shows a typical controller for a steel-mill moto 
application. Inductive time-delay relays are used in thi 
controller to provide definite time-limit acceleration. A 
the timing relay is the “brains” of a starter or controlle 
and predetermunes the ultimate possible control that ca 
be maintained on a drive motor, a discussion of a typica 
inductive time-relay will illustrate how basic engineerin; 
principles can be utilized in the development of a ver 
reliable and practical time-delay relay. 


INDUCTIVE TIME-DELAY RELAY 


A typical inductive type of definite time-limit accel- 
erating relay is shown in Fig. 2. This relay is operated 
by means of a single-winding coil and can be arranged 
for either front or rear connections to the contact ter- 
minals. The moving armature assembly is biased to an 
open position by a return spring which also provides 
the force for holding the normally closed contacts to- 
gether. As this type of time-delay relay is magnetically 
operated, a graphic analysis of the relationship be- 
tween the magnetizing force produced by the operating 
coil and the magnetic flux in the magnetic circuit will 
be very helpful in the understanding of the operation 
principle. Fig. 3 shows the hysteresis curves for vari- 
ous positions of the relay armature. 

When a d-c voltage is applied to the operating coil, 
the magnetizing force produced by the coil is equal to 
the product of the current in amperes flowing through 
and the number of the turns in the coil winding. If the 
relay armature is held in the open position, essentially 
all of the magnetizing force is required to overcome the 
reluctance of the air-gap between the core and armature. 
Under these conditions, when the magnetic circuit has a 
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Fig. 5 (left)—Diagram of the forces acting upon the relay armature after the time-delay period is initiated by 
de-energizing the operating coil. Fig. 6 (right)—Typical circuits employed for operating time-delay relay. 
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Fig. 7 (left, above) View of an inductive time delay 


relay with the armature and moving contact assembly re- 

moved. Fig. 8 (right, above) —View showing the inser- 

tion or removal of a copper ring from the ring case assem- 

bly to adjust the time-delay period. Fig. 9 (right) —View 
of the ring-case assembly removed from the relay. 


relatively large air-gap, the flux varies almost directly 
with the magnetizing force. This characteristic 1s 
shown by curve 4 of Fig. 3. 

Curve B of Fig. 3 illustrates a typical magnetization 
curve for a relay when its armature is held tn the fully 
closed position. The value of the flux for a given num- 
ber of ampere-turns magnetizing force is much greater 
under this condition as compared to the flux value that 
results for the same magnetizing force when the arma- 
ture is in the open position. This is characteristic of a 
closed iron circuit as iron has a very low reluctance 
in comparison with that of air. The ascending and 
descending portions of the curve do not coincide be- 
cause of the hysteresis of the iron. The lagging of the 
change of flux in a magnetic substance behind the change 
of the magnetizing force is known as magnetic hys- 
teresis. 

RESIDUAL FLUX 


It should be noted from curve B that the iron in the 
magnetic circuit is saturated at approximately 20 per 
cent of the rated magnetizing ampere-turns. Also, the 
flux has a residual value of 9g when the magnetizing 
force is reduced from the rated value to zero. In order 
now to reduce the flux to zero, the relay armature must 
either be moved to introduce an airgap in the magnetic 
circuit, or a negative and demagnetizing force must be 
imposed upon the magnetic circuit. It is essential to 
have a low residual flux value in order to prevent the 
armature from being permanently held in the closed po- 
sition by residual magnetism. If a relay of this type 
had a completely closed iron circuit, the residual flux 
value would normally be in the order of 50 kilolines 
(50,000 lines). In order to appreciably reduce the 
residual value, a non-magnetic spacer is permanently 
issembled just under the core pole-face. 

After the two curves: A and B have been secured and 
the actual relay armature pick-up and release ampere- 
turns have been determined, the hysteresis curve for 


the normal relay operation can be plotted as shown by 
urve C in Fig. 3. 
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From this curve it should be noted that if the mag- 
ietic force is sufficient to close the armature, the iron 
in the magnetic circuit is always saturated. After the 
magnetizing force has been increased to the value where 
the rate of flux increase with an increase in the magne- 
tizing force decreases rapidly, the iron is carrying all 
the flux that it can efficiently and the iron is considered 
to be saturated. After the iron in the magnetic circuit 
is saturated, its magnetic characteristics are not much 
better than those of a non-magnetic material. Also, it 
should be noted that the armature return spring forces 
the armature open at a value of flux which exceeds the 
residual flux value by approximately two times. These 
two features are very important for uniform and reliable 
time-delay operation. 

For normal operation and when the operating coil is 
energized with rated d-c voltage, the flux will increase 
from 0 to point 7 and the armature will close. The flux 
will then immediately increase from point 1 to 2 as the 
reluctance of the magnetic circuit is greatly decreased 
when the armature closes. As the operating-coil current 
reaches its maximum and steady-state value, the flux will 
increase from point 2 to point 3. “Now, if the coil is 
de-energized, the flux will decrease immediately from a 
maximum value at point 3 to the armature release value 
®, at point 4. The time period that the armature re- 
mains in the closed position after the coil is de-energized 
is almost negligible. 

In order to provide a time-delay period from the in- 
stant that the coil is de-energized until the relay arma- 

(Continued on page 190) 
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Power Factor Correction 


Is the Designer’s Responsibility 


* In the example of flash-butt welders, there are several ways 
of achieving it, including a novel reactor-capacitor combi- 
nation for single-phase operation off a balanced .3-phase line. 


with heavy demands on power circuits by a-c 

resistance welders, a paper has been published* 
which contains several constructive analyses and recom- 
mendations. The author, Ralph B. Giles, A. M. I. E. E., 
a consulting electrical engineer, was with the British 
Air Ministry during the war and had much to do with 
fitting welder design and operation into wartime con- 
ditions. In the excerpt which follows, the use of more 
conventional means for improving power factor in weld- 
er supply lines is first reviewed. The author then de- 
scribes a novel method for achieving an approximate 
balance in a 3-phase supply to a resistance welder for- 
merly operated from one phase.—Editor. 


N S A RESULT of wartime experience in England 


From one point of view, the motor-generator offers 
an ideal solution to the supply problem created by the 
large single-phase resistance welder. From the user’s 
viewpoint, the relatively high no-load losses and the 
higher initial costs are very objectionable features. 

The connection of condensers in shunt should be con- 
fined to welders already in operation, the condenser be- 
ing so connected as to be switched off with the welder, 
or installed to improve the general load conditions. If 
the condenser is connected across the primary terminals 
of the transformer, it will discharge through the wind- 
ings when the supply is switched off from the welder 
and at the same time acquire a large leading reactive kva. 
This method of connection has little to commend it from 
the installation standpoint, since it leads to no economy 
in materials. The use of shunt condensers with the 


* Journal of the Institution of Electrical Engineers. Vol. 92, part II, 


No. 30, Dec. 1945. 


5-Phase Supply 


%, 


- * 
-_———_ | 
Single- hase 


p 
Load 


(a) Schematic (b) Vector diagram 





Fig. 1—Use of a reactance AB and a condenser XC 
to obtain single-phase power from 3-phase supply lines 
with approximate balance. 
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short-period loads associated with resistance welders 
is, moreover, not so satisfactory as the series method 
described in the following paragraph. 

By the use of series condensers the reactance of the 
circuit is neutralized, and because of their introduction in 
the welder circuit the line voltage and welder-transform- 
er primary have to be adjusted. From cost consider- 
ations it is therefore preferable to design the equipment 
complete with condensers rather than to fit condensers 
to an existing machine. This latter process must in- 
volve either the rewinding of the welder transformer, or 
the provision of a new supply transformer or an auto- 
transformer to cover the changed voltage conditions, 
and is therefore not to be recommended as standard 
practice. Transient-current conditions are much im 
proved and, where lighting flicker due to the operation 
of the machine is objectionable, the fitting of a series 
condenser of suitable size normally acts as a corrective. 
As an example, it may be stated that the first series- 
condenser equipment designed for installation in Eng- 
land is now in process of manufacture. The welder has 
a short-circuit rating of 872 kva with a power factor 
of 22 per cent with maximum throat spacing, i. e., the 
worst condition. The condenser is rated at 638 kva with 
a capacitance of 21500 uf and will reduce the demand to 
330 kva and improve the power factor to 80 per cent. 
By sub-dividing the condenser into suitable sections, a 
number of alternative reactance values are obtainable to 
secure a range of welding currents at the various welder- 
transformer tappings available, which are approximately 
the same as those obtainable without the condenser. The 
improvement in maximum load conditions, a 62 per cent 
reduction, will almost certainly be bettered by the re- 
duction in voltage fluctuation, since the reduced loading 
is at a much improved power factor. 

A single-phase flash-butt welder drawing 700 amp at 
peak from a 400-volt, 3-phase 50-cycle circuit was con- 
nected across two phases. The result was to confine the 
use of the feeder to the welder installation, and a fur- 
ther extension of load was impossible without the pro- 
vision of a duplicate service or some improvement oi 
the existing conditions. Since the length of service was 
some 200 yd the potential expense of cable was con 
siderable. An experimental 3/1-phase balancing equip 
ment was finally decided upon and duly installed. The 
welder name-plate rated the machine at 200 kva at 400 
volts and, since it was a short-throat machine, th: 
power factor varied from 60 to 80 per cent. The actual 
peak demand registered was 280 kva. 

The balancing equipment comprised a single-phas 
42-kva reactor and a single-phase, 130-kva condense: 
the method of connection being indicated in Fig. 1. The 
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“DRIVE TWICE AS FAST’ 
—Phillips Screws help Piper build 1100 Cubs a month! 





| “We started using Phillips Screws back 
in 1938, when... and because... we 
were getting set for large scale produc- 
tion,” declared Piper’s Assistant Chief 
Inspector to the James O. Peck Co. in- 
vestigator, studying assembly savings 
with Phillips Screws in well-known 
plants. “Today we’re shipping our 
20,000th Piper Cub. That proves how 
much faster Phillips Screws are to drive. 


“IDEALLY SUITED TO POWER DRIVING, 
which we needed for high production. 
Unlike slotted screws, Phillips Screws 
hold the driver bit in place without a 
guide or other support, automatically 
center themselves in the screw holes and 
catch the thread quicker. Phillips Screws 
are easily twice as fast to drive. 


“TAKES LESS TIME TO MAKE SKILLED AS- 
SEMBLERS. It takes a man much less time 
to become familiar with and do a good 
job of driving Phillips Screws. Since the 
Cub is fabric covered, any driver slips 
would cost us expensive, undesirable 
patching, doping and repainting ... up 
to $1.00 a slip. Same thing on the instru- 
ment panel where a single driver slip 
would cost up to $3.50. If we were using 


20 Phillips Screws hold in- 
struments in panel, and six 
more fasten panel to cowling 
of the Cub Super Cruiser. 
Before using Phillips Screws, 
one driver slip often required 
removal of all screws and 
scrapping or repairing dam- 
aged panel. 


slotted screws, assemblers would have 
to go much slower, especially at the 
learning stage, to avoid such damage. 


“WE GET A BETTER INSPECTION. Don’t 
have to watch out for burred heads as we 
used to do with slotted screws. Fabric 
tears and instrument panel scratches are 


out. And the Phillips Recessed Head 
certainly makes a more attractive, work- 
manlike job wherever screw heads are 
exposed.” 


GOOD IDEAS FOR YOUR ASSEMBLY LINE 
in this independently made report of 
Piper’s assembly savings with Phillips 
Screws. Similar studies . . . covering 
metal, wood and plastic products... 
available to you without cost or obliga- 
tion. Use the coupon TODAY! 


The 20,000th Piper Cub, completed June 1946. 
Phillips Screws speeded this big production! 


Fastenings near fabric covering—no place 
for driver slips — no slips with Phillips Screws. 


PHILLIPS 2“ SCREWS 


Wood Screws * Machine Screws « Self-tapping Screws * Stove Bolts 


Phillips Screw Mfrs., c/o Horton-Noyes EM-11 
2300 Industrial Trust Bidg., Providence, R. I. 


Send me reports on Assembly Savings with Phillips Screws. 


American Screw Co. Pheoll Manufacturing Co. 


Atlantle Serew Works sou 7 Reading Serew Co. 
Atlas Bolt & Serew Co. Russell Burdsall & Ward 
Central Screw Co. Bolt & Nut Co. 


Chandler Products Corp Scovill Manufacturing Co. 

Continental Serew Co. Milford Rivet and Machine Co. Shakeproof Inc. 

Corbin Serew Div. of National Lock Co. The Southington Hardware Mfg. Co. 
American Hdwe. Corp. National Serew & Mfg. Co. The Steel Company of Canada, Ltd. 

The H. M. Harper Co. New England Screw Co. Sterling Bolt Co. 

International Screw Co. Parker-Kalon Corporation Stronghold Screw Products, Inc. 

Lamson & Sessions Co. Pawtucket Screw Co. Wolverine Bolt Company 


Name 
Company 
Address 
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Welding | Welding 
Test | current | time 
(amp) 


Section welded 













1 Noload | 

2 125-300* | 50 sec 1% in. dia. 

3 110-350 50s sec 114 in. dia. 

4 200-380 1% min 2 in. x 2 in. 

5 420-480 1% min 314 in. dia. 

6 435-490 4 min 3 in. x 3 in. 

7 No load 

425-520 | 9 = min 354 in. x 35% in. 

9 No load 
10 550-700 9 min 35@ in. x 35 in. 


*i. e. amp rising to 300-amp peak. 


reactor is arranged with a change-over switch to supply 
a magnetizing current of either 200 amp or 100 amp, the 
selected value depending upon the loading conditions 
resulting from the operation of the welder. The conden- 
ser bank is*sub-divided into two 65-kva units, one of 
which may be disconnected by means of a pushbutton- 
operated contactor. The main control for the entire 
equipment is provided by a wall-mounting, triple-pole 
contactor controlled in turn by the switching equipment 
incorporated in the welding machine. A diagram of 
connections is shown in Fig. 2. 

It will be appreciated that the equipment is designed 
for two welding ranges, (a) light sections and (b) heavy 
sections. With this arrangement the welding potentiali- 
ties of the machine are said to be comprehensively cov- 
ered. The connections required for these two welding 
ranges are as follows: 

(A)—LIGHT SECTIONS 
Contactor B is opened with the reactor on tap No. 5. 


Contactor Panel 


Stop Start 


“zr 


Control key diagram 


To 

control 

switch 
Change-over 


65-KVAr 
condenser 


65KVAr 


condenser 
Reactor 


To load 


Fig. 2—Control connections of a 700-ampere flash-butt 
welder supplied from a 3-phase line as shown in Fig. 1. 
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Table I—Operating Results on 700-amp Flash-Butt Welding Machine 
Fitted with Balancing Equipment 








3-phase current (amp) 


| 
2 iss en 


Reactor Condenser 
Tapping kvar 


R Y B 


110 148 115 5 

110 150-200 150-220 5 65 
110 120-150 150-220 5 65 
110 120-260 G 150-250 5 65 
225 240-310 230-300 o 130 
225 240-320 230-290 4 130 
225 240 295 4 130 
225 110-240 200-300 4 130 
200 180 140 4 | 65 
225 230-420 280-380 4 130 













This tapping was added to give improved flexibility and 
better current distribution over the system. 
(B)—HEAVY SECTIONS 
Contactor B is closed by the operation of a pushbutton 


to bring in the full condenser bank, and the line P is con- 
nected to autoreactor tapping No. 4. Tappings Nos 
1 and 3 are the outgoing leads from the reactor for power 
factors of 60 to 70 per cent lagging for both (a) and 
(b), but if the power factor should fall to 40, tapping 
No. 2 is available to restore a primary-current balance. 

Currents drawn by the welder after the connection of 
the balancing equipment are given in Table I, which 
shows that the peak current has been reduced from 700 
to an average of about 240 amp, so that the arrangement 
has made the previously sterilized capacity available for 
new load. While the original voltage fluctuation led to 
the disturbance of other users, the final total variation 
was only 4 or 5 volts. The equipment has also made it 
possible to use the maximum current tapping, whereas 
formerly this would have resulted in heavy overload. 
The results achieved have thus fully justified both this 
experimental adaptation and the designers’ estimates 

It should be borne in mind that this balancer appli- 
cation has no economical advantage in association with 
low-power-factor spot welders. Series condensers ap- 
pear to be more appropriate in such cases, to ensure the 
most favorable conditions, 





@ ® Silicone Oil Used to Speed 
Output of Mica Insulating Parts 

Molding of shellac- and phenolic-bonded mica parts 
for electrical insulation has been speeded up by the us 
of silicone oil as a mold release agent, according to 
report issued by the Chemical Department of Genera! 
Electric Company, Pittsfield, Mass. 

Application of silicone oil, say G. E. engineer: 
results in a freedom from carbon and other decon 
position products which adversely affect the electrica! 
properties of the mica. Another advantage is a redu 
tion in rejected pieces caused when parts were brok« 
in being removed from the mold. 

Another point stressed is that the high temperatu: 
stability of silicone oil together with its low surfa: 
tension enables the mold operator to apply the silico: 
oil readily to all sections of the mold while still heate 
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RICHARDSON MEANS (/,y/ddy IN PLASTICS ee 


* RESEARCH 

+++ @ continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 


* DESIGNING 

+++ Artistic visualization. 
Creative engineering. 
Practical planning for 


efficient plastics production. 


it Com 
0 2, x Ket e es / * PRODUCTION 

N i - \) e --. Complete machine shop 
0 0 0 W facilities for manufactur- 
ing dies, molds and tools. 

What’s the mystery... here 

what comes? Chances are, it’s a- 

problem in plastics. We get them every day. It 

may involve an insulating part for an electrical application, 

or a non-corrosive part for chemistry. It might turn out 

to be a quieter streetcar bearing, collector rings on a power 

shovel, or thread advancing reels for textile applications. Whatever 


it is:.. Richardson versatility will soon have it solved. * LAMINATING 


Z 7 7 . -«- Sheets, rods, tubes. 
For here you deal with practical people in an old, established Standard NEMA grades; 


firm whose sole business is plastics; where diversified eee pone! rede. 
equipment and adequate research, design 
and engineering personnel have been established 
to provide you with the complete plastics 
service you like... but seldom find. 


* MOLDING es 
She RICHARDSON COMPANY 9 Ses 


Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO Bakelite. Durez, etc. 
NEW YORK 6, 75 WEST STREET ROCHESTER 4, N. Y., 1031 SIBLEY TOWERS BLDG. 
PHILADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 
CEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. «+ DETROIT 2, MICH., 6-252G.M.BLDG. «+ ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. © NEW BRUNSWICK, N.J. * INDIANAPOLIS, IND. 





















Reversed Refrigeration Cycle in 


New Packaged Heating Unit 


* Three stages of heat transfer are used, the first being through 
200 feet of pipe sunk vertically into the ground, tapping 
a vast heat reservoir in the ground water and adjacent earth. 


OMPLETE packaged equipment for air-condi- 

tioning homes, offices and small commercial 

buildings, using the heat cycle commonly em- 
ployed in refrigerating systems, direct when cooling and 
reversed when heating, has been designed and is current- 
ly offered by Muncie Gear Works, Inc. It operates 
through three distinct cycles of heat transfer, one of them 
comprising a double length of pipe sunk vertically into 
the earth for over 200 ft. 

From data published by the U. S. Geological Survey 
it is noted that water temperatures 30 to 60 ft below 
the surface of the ground remain fairly constant in any 
one locality but vary with latitude and other factors 
from 42 F in upper Maine to 72 in Florida and lower 
Texas. Around New York, Pittsburgh, Chicago, Oma- 
ha, Salt Lake City and Seattle it is about 52 F. This 
is the great untapped source of the heat used by the 
Marvair system when heating building space; it is also 


the great reservoir into which heat is pumped when cool- 
ing space. No water is pumped from the ground, but 
l-in. galvanized and aluminum pipes in contact with 
the ground water provide the means of transferring 
heat to or from the ground water with which the ver- 
tical pipes are in contact. A centrifugal pump driven 
by a 4- or 43-hp motor (standard equipment is offered 
in two capacities) circulates water within the pipes at 
rates of 600 to 1000 gph. One leg of the loop of pipe is 
carried down for the first 100 ft below ground water 
level within an insulating enclosure to prevent transfer 
of heat directly between the pipes. The length of pipe 
submerged in this way may vary with different installa- 
tions but the manufacturer considers 200 ft to be satis- 
factory in normal locations. The ground pipe and the 
water circulating through it constitute the means for 
operating the first cycle. 

The water, heated or cooled by its trip down into the 





Fig. 1—The Marvair air conditioning unit, showing the motor-driven refrigerant compressor in the left enclosure. 
In the right-hand compartment is a motorized blower for the circulation of air into the building space to be air- 
conditioned. The motor-operated pump for circulating water through the underground pipe-line and the water 
radiator is not shown. 
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5 \ABLE TRANSFOR 


Is’ 


In the market for a small variable transformer 
of about 14 KVA capacity? To be more specific . . . 
INPUT 115 volts, 50/60 cycles, 1 phase. OUTPUT 
— 0-135 volts or 0-115 volts, 3.0 amperes. 


Take a look at POWERSTAT type 20. 


Viewed from any angle it qualifies as a superior vol- 
tage controller. 


QUALITY ANGLE... The mechanical construction is 


extremely rugged yet this POWERSTAT is unusually compact 
for the rating. 


Mounting holes are located on a 1% inch radius. 


Excellent regulation, smooth control, high efficiency are only 
a few of its desirable electrical features. 

VERSATILITY ANGLE... Type 20 can be connected 
to provide increasing voltage with either clockwise or counter- 
clockwise rotation. Terminals permit clip-lead or solder 
connections, 

COST ANGLE .. . Highest valuation yet lowest price per 


rated ampere output of any similar type variable transformer. 


Other angles regarding type 20 will be cheerfully discussed 
by SECO sales-engineers. . . Consult us NOW! 


Send for Bulletin 150 ME 


ME SUPERIOR (®) ELECTRIC 


751 LAUREL STREET 


NOVEMBER 1946 


COMPANY 


BRISTOL, CONNECTICUT, U.S.A. 
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WATER LINE 


118’ INSULATION 





INSULATION 


1” GALVANIZED - PIPE 


1” ALUMINUM PIPE 





emnnticnmmes <0 


Fig. 2—Vertical elevation of the system, showing par- 

ticularly the underground pipe through which heat is 

exchanged between water within the pipe and the 
ground water in which it is submerged. 


ground and back, goes into a radiator or heat exchanger 
into which is also led the refrigerant of a conventional 
refrigerating system. In this system the second cycle of 
heat transfer takes place. In heating, heat from the 
water returning from the underground pipe is trans- 
ferred to the refrigerant, later to be released from the 
condenser or air radiator into the building. In cooling, 
heat is transferred from the refrigerant to the under- 
ground line, to be released far down in the earth and 
dissipated. 

The compressor is a 4-cylinder, V-type, with 134-in. 
bore and stroke and with cylinders mounted in pairs at 
an angle of 90 deg. At 1060 rpm the smaller size dis- 
places 10.3 cfm and at 1265 rpm the larger size displaces 
18.2 cfm. The refrigerant is F12. The motor and 
compressor, belt-driven, may be seen in the compartment 
at the left in Fig. 1. 
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The third cycle comprises the transfer of heat to or 
from circulating air drawn in from the building space 
being heated or cooled and distributed again under im- 
petus from a blower enclosed in the right-hand compart- 
ment in Fig. 1. In the smaller size of equipment a 
'4-hp motor drives the blower at 545 to 752 rpm. In the 
larger size a 14-hp motor turns the fan at 474 to 654 rpm. 

All motors are of the capacitor-start, induction-run, 
squirrel-cage rotor type, with a compact capacitor 
mounted on the frame. Starting torques are about 300 
per cent for the compressor motor and 185 per cent for 
the blower and water pump motors. 


TEMPERATURE CONTROL 


Physical comfort is maintained by means of a tem- 
perature controller utilizing a balancing motor and mer- 
cury auxiliary switches. The temperature controller 
consists of a vapor-filled bulb which actuates the instru- 
ment bellows which, in turn, actuates the potentiometer 
arm. To set the controller it is only necessary to adjust 
the indicator to the temperature to be maintained. The 
change in potentiometer arm setting causes a propor- 
tional change in position of the balancing motor. The 
mercury auxiliary switches are mounted on each end of 
the motor shaft and are thus operated in accordance with 
temperature variations. 

The balancing motor is of new design, with all mov- 
ing parts of the gear train as well as the capacitor 
power unit immersed in oil. Limit switches within the 
motor assembly prevent excessive motor arm rotation. 
i. e., past the prescribed 160 deg. There is no mechani- 
cal linkage to the motor shaft. 

As the equipment may operate for months before 
climatic conditions call for a reversal of cycle, it was 
deemed advisable to employ mercury auxiliary switches. 
The complete temperature control unit is composed of 
standardized, interchangeable parts. 

Four solenoid valves, operating in pairs, perform the 
task of refrigerant reversal. Normally one pair is open 
with the other pair closed. To prevent excessive start- 
ing load, to avoid valve chatter, and to insure valve seat- 
ing, a definite operating sequence is followed in revers- 
ing refrigerant flow. The following time sequence is 
observed : 

a. Compressor stops. 

b. Second pair of valves opens, allowing all line pres- 

ures to equalize. 

c. First pair of valves closes, allowing seating period. 

d. Compressor starts under lighter load and with 

valves properly seated. 
All solenoid valves are heavy-duty, large-capacity, pro- 
viding power for extreme operating conditions. To 


TABLE I—Test Measurements at Heat Ex- 
changer (Ground Water—Refrigerant) in 
Heating Cycle 





Water temperature in, F 60 
Water temperature out, F 49.8 
Flow in gal/hr 500 
Btu transferred per hr 42,200 
Temperature of refrigerant at suc- : 
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Fig. 3—Flow diagram of water, refrigerant and air 
in heating cycle (above) and cooling cycle (below). 


simplify electrical wiring and control, 220-volt, 60-cycle 
coils are used. The locations and functions of these 
solenoid valves may be seen in Fig. 3. 


AIR CONDITIONING 


When the unit operates on the heating cycle the air 
to be conditioned flows over the air radiator where its 
temperature is increased. This continues until comfort 
is attained. 

When the room temperature exceeds that necessary 
for comfort this is registered on the automatic control 
and the unit converts to the cooling cycle. When oper- 
ating on the cooling cycle, the air is cooled as it passes 
over the coils. At the same time the air is cooled, moist- 
ure is condensed out if the humidity is too high, further 
contributing to living comfort. In addition to heating, 
cooling and moisture control, proper filtering is provided 
to reduce dust and dirt brought into the house from the 
outside. 


@ @ ASTM Re-Defines Plastics 


General use of the noun “plastic” to designate prod- 
ucts made from basic synthetic resins is only of com- 
paratively recent origin. Consequently, a good deal of 
difference in opinion has developed as to just what the 
noun .covers. Recent acceptance of a new definition 
by the Administrative Committee on Standards of the 
American Society for Testing Materials is seen as 
doing much to resolve some of the existing confusion. 
The new definition for the noun “plastic” as recom- 
mended by the ASTM Committee D-20 on Plastics is 
as follows: 

“A plastic is any one of a large and varied group of 
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materials which consists of, or contains as an essential 
ingredient, an organic substance of large molecular 
weight ; and which, while solid in the finished state, at 
some stage in its manufacture has been or can be 
formed (cast, calendered, extruded, molded, etc.) 
into various shapes by flow—usually through the 
application singly or together of heat and pressure.” 


* © Compact Package Unit Designed 
as Mobile VHF Transmitter-Receiver 

Featuring compactress, a complete so-called “taxicab 
package” provides all the necessary equipment for the 
installation of a mobile vhf transmitter-receiver (Model 
210) in taxicabs, police cars and similar services, It 
is designed and built by the Communications Company, 
Inc., Coral Gables 34, Fla. Installation occupies no more 
than 1.1 cu ft. Operation is in the 152-162-mc band. 
Transmitter, receiver and power supply are mounted in 
a single cabinet (see illustration) normally placed in 
the trunk compartment of the car. Microphone, control 
box and loudspeaker are placed at locations convenient 
to the driver. Transmitter power output is 15 watts. 
Power requirements are 6 volts d-c. Battery drain is 
zero in standby, and 58 amps when transmitting. Re- 
ceiver sensitivity is 1 microvolt or less. Unit is remotely 
controlled from front seat of the vehicle. 

Eight instantly heating tubes are used in the trans- 
mitter, requiring no standby battery drain. Circuit uses 
indirect frequency modulation of the “narrow swing” 
type, crystal controlled. Receiver is a dual-conversion, 
crystal-controlled, superheterodyne, with 17 tubes and 
24 tuned circuits. 

On single channel operation, the transmitter may be 
tuned to the exact frequency against the receiver dis- 
criminator circuit which has been checked against the 
headquarters transmitter. Need for any frequency 
checking equipment except at headquarters is thereby 
eliminated. The squelch circuit design is such that a 
red pilot lamp in this circuit indicates proper operation 
of both transmitter and receiver circuits. Equipment 
is designed for dual frequency operation if desired. 

The power supply contains a 600-volt dynamotor pro- 
viding the high voltage supply for the transmitter, while 
a vibrator power pack with two cold cathode rectifier 
tubes supplies 130 volts to the remainder of the set. 





Compact vhf mobile transmitter-receiver operating in 
the 152-162-mc band is available in a useful “pack- 
age.” Complete installation occupies only 1.1 cu ft. 
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FREE...Check your 
requirements against 
the materials listed in 


Pedigree Varnishes are laboratory tested... prov- 
en in service. They have demonstrated through 
actual performance that their position of leader- 
ship is maintained through undisputed superiority. 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 




























Statistical 


MOTORS AND GENERATORS 
ORDERS RECEIVED 


(AVERAGE MONTH  1936= 100) SOURCE-NEMA 


RADIO RECEIVING SETS 
AVERAGE MONTHLY SALES-UNITS+1000 SOURCE-RMA 





SALES OF GEARING 
(1928=100) SOURCE- AGM 





Motors and Generators — Compon- 
ents include all sizes of a-c genera- 
tors; integral horsepower, polyphase 
induction motors up to 200 hp; in- 
tegral horsepower d-c motors and gen- 
erators up to 200 hp and % to 150 
kw, incl.; all sizes of synchronous 
motors; integral horsepower motor- 
generator sets, all types, 4% to 150 
kw (from Aug., 1940); and integral 
horsepower single-phase motors (from 
Jan., 1944). Fractional horsepower 
motors not included. 


Electrical Insulating Materials — 
Components include laminated prod- 
ucts, manufactured electrical mica, 
special electrical porcelain, varnished 
— and paper, and vulcanized 

er. 


Radio Receivers — Figures include 
manufacturers’ sales of all models— 
console, table, combination, battery- 
operated and automobile. 


Gearing—Does not include turbine 
or propulsion gearing. 


Electrical Energy—Through 1945, 
average monthly sales. 





Barometer 





ELECTRICAL INSULATING MATERIALS 
SALES BILLED 
AVERQGE MONTH, 1936-100 SOURCE-NEMA 
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MACHINE TOOLS 
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DOMESTIC PRODUCTION OF REFINED COPPER 
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Monthly Averoge 
1939 194! 


Source Copper Instituie.’ 
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ENGINEERING KNOW-HOW PRODUCTION KNOW-HOW 


..- Use Our Direct Factory Representation by Trained Fractional H.P. Engineers 


Through our engineers, we make 

available to you an accumulated 

wealth of F.H.P. motor engineer- 

ing and production know-how. 

Consult with us NOW if your plans 
call for production-run quantities of small mo- 
tors (1/500 to 1/15 H.P.) or blowers. A skilled, 
experienced factory engineer will help you solve 
your engineering and production problems right 
in your own plant... may help you lower pro- 
duct costs, improve product performance. Write 
today, outlining your problem. 


YOUR FRACTIONAL 4. P DESIGN PROBLEM 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 


NOVEMBER 1946 
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COMPACT TIMING MOTOR 


Unusual compactness features the Circle B timing motor 
illustrated here. Overall diameter is only 2 in. Other 
features include through mounting holes, absence of 
straggling lead wires, easy-to-solder terminals, and general 
emphasis on smooth, clean lines. 

Initial production is limited to 1 rpm and 5 rpm ratings. 
Three standard voltages are available: 110, 220, and 24 





volts, all at 60 cycles. Motor is being manufactured by 
Bristol Machine Tool Co., Forestville, Conn., under license 
from A. W. Haydon Co., Waterbury 32, Conn. (Requests 
for additional information are to be directed to the latter 
company. ) 


MIDGET METAL-BASE RELAYS 


Ultra-compact metal-base relays (Bulletin 104) find use 
in signal systems, portable radio transmitters, and in other 
remote or automatic control circuit applications where 
space-saving is an important consideration. Contact ar- 
rangements are available trom single pole normally open to 
double throw with double-throw grounded auxiliary con- 
tact. Contacts are either standard or heavy-duty silver. 
Current ratings are as follows (non-inductive): For a-c 
and d-c to 24 volts, 4 amp standard and 10 amp heavy 





duty; for d-c 25 to 125 volts, 0.5 amp for both heavy and 
standard duty; for 60 cycles 25 to 125 volts, 4 amp standard 
and 10 amp heavy duty. Operating voltages for 60-cycle 
and d-c relays are from 6 to 115 volts. Average coil power 
consumption is 2 watts for d-c and 4 watts for 60-cycle 
relays. 

Maximum overall dimensions for front-mounted, stand- 
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ard-duty models are 1%¢ in. x 2'%e in. x 1%e6 in. Heavy- 
duty dimensions are: 154 in. x 3 in. x 15% in. Choice of 


front or rear mounting is provided. Cover is optional. 
R-f insulation is available instead of the standard phenolic 
insulation. All metal parts are suitably plated for cor- 
rosion resistance. Ward Leonard Electric Co., 34 South 
St., Mount Vernon, N. Y. 


HIGH-VOLTAGE CAPACITORS 


Hermetically sealed, high-voltage capacitors, in voltage 
ratings up to 30,000 kv (working volts d-c) and in ca- 
pacitances up to 500 mmf, are designed for application in 
r-f type power supplies for television receivers and other 
cathode-ray tube equipment. Capacitors are housed in 
solder-sealed glass bushings with ferrule terminals for 
mounting in standard fuse clips (Type QTMF) or with 
screw terminals (Type QTMH) where additional rigidity 
is required. Low-power-factor paper, impregnated with 





mineral oil under extra-high vacuum, is used in these ca- 
pacitors to assure satisfactory performance under high 
operating temperatures. Solar Manufacturing Corp., 285 
Madison Ave., New York 17. 


BAR CONTACT TAPE 

Availability of bar contact type (under Western Elec- 
tric license) is now announced by manufacturers of contact 
arms made in bimetallic form of silver, platinum, or palla- 
dium, pure or alloyed, on nickel or nickel-silver, or in 
solid form of any precious metal or alloy. These assemblies 
of contact arms with tape are designed to provide a con- 
siderable saving of previous metals as well as larger contact 
areas, plus economy in attaching. In addition to complete 
assemblies, the manufacturers also supply the bar contact 
tape alone, or will attach the tape to customers’ contact 
D. E. Makepeace Co., Attleboro, Mass. 


arms. 


LOCKING SHIELDED CONNECTOR 

Vibration-proof, weather-sealed multiwire connector fea 
tures ease in mounting, locking, and use, plus carefully de 
signed appearance. An oversized knurled locking ring, 
instead of the conventional threaded rings, is used to lock 
socket and plug elements by means of two protrusions that 
enter quickly into tightening slots in the opposite member 
A rubber gasket exerts reverse pressure on the ring, thu: 
making the assembly both vibration- and moisture-proot! 
A watertight gasket may be inserted between the socket 
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‘For Buyers ...and Prospective Buyers 


Here are a few of the 
subjects covered: 


When to use molded plastics 
(also when not to use them). 


Choosing the right material. 


Comparative physical proper- 
ties of molding materials. 


The molding process. 
How molds are made. 


Relationship between mold 
cost and piece part cost. 


Designing for plastic molding. 


oj 
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Are plastics applicable to your needs?... 
Which plastic is best suited to your job?... 
How will design affect production volume and cost? 

These are some of the things you should know before you have gone far with 
your plans and before you have designed the part to be molded. 

These questions, and many more equally pertinent, are authoritatively dis- 
cussed in our new book, ‘The Story of Plastic Molding.’’ Charts, tables, and 
illustrations are used prolifically to explain each point. Result—a clearer 
understanding of the possibilities of molded plastics for your particular use, 
as well as their limitations. 


Yes—this book is brimful of down-to-earth facts . . . information that is 
based on our quarter century of experience in plastics. We believe that you, 
like thousands of others, will find it useful and valuable . . . a book you will 
want to keep and use. 


Write for your copy today ... on your firm letter- 
head, please. There’s no charge... no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. €3 Chicago 51, Illinois 


Branch offices in key industrial centers 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 


NOVEMBER 1946 













and chassis, thus providing additional protection for the 
equipment. Cable is protected by spring with bell-mouthed 
ferrule. Cable-shielding is brought inside metal shell and 
its pigtail is brought back through a hole in the shell and 
soldered, thereby providing strain relief. Non-interchanye- 





































| ability can be provided in the larger connectors by using 
different layouts while maintaining same outward design, 
Two sizes are available—2 to 11 contacts, and 2 to 5 con 
tacts. Alden Products Co., 64 P, Brockton 64, Mass. 





VERSATILE ELECTRONIC TIMER 
Electronic timer shown here (trademarked Promatic) 
has been developed to provide fully automatic or semi- 
automatic control in diverse industrial equipment under 





Their faultless light transmission is one reason Arkwright | almost any condition of temperature and humidity. Timing 
: as | period is controlled by means of a plug-in type of condenser 
i Tracing Cloths are now preferred in thousands of blue sr and a variable resistor. seit is are cali 
| print rooms from coast to coast. Arkwright has never for timing periods in the following five ranges: ™% cycle to 
1.2 sec, % sec to 8 sec, 34 sec to 15 sec, 1.5 sec to 30 sec, 
| | depended on surface oils to provide the perfect trans- | and 3 sec to 60 sec. 
| | The timer is available for both 110- and 220-volt, 60-cycle 
lucency that can only be built into a tracing cloth by operation. Relay contacts are rated at 10 amp. Weight 


| | . . . of unit is 2% lb. Two or more of the units may be em 
special mechanical processing. ' 


That's why prints from Arkwright Tracings are just as 
| sharp as the original drawing . . . no ghosts, distortions 
| or false centers, caused by thin spots, specks or pinholes. 
|| And an Arkwright Tracing is a permanent tracing, 


because with mechanical processing, tracings never dis- 


color or grow brittle. Months and even years later, prints | 
B 
1 In 


c 
ae Coa 








are just as clean as when the tracing first left the board. | 


Why don’t you see for yourself what a difference there | ployed to control a number of individually timed operations 
| is? Send for free working samples. Try them. Write to in a predetermined sequence, with either self-recycling 01 
| | manual recycling. . 

Arkwright Finishing Company, Providence, R. L. This unit, with slight factory changes, may be utiliz¢ 


for a variety of non-timing applications, such as_ photo- 
electric cell relay, general-purpose sensitive relay, and the 
like. General Control Co., 1200 Soldiers Field Rd. 
Boston 34. 


HIGH HEAT-RESISTANT POLYSTYRENE 
Cross-linked polystyrene (Textolite No. 1422), with u- 
| usual heat resistance and ability to be machined to close 
tolerances, finds particular adaptability for structural com- 
ponents of high frequency and uhf equipment, such 4s 
connector beads, oscillator coils, stand-off insulators, rigid 
coaxial spacers, etc. 

Textolite No. 1422 has a very low power factor with 4 
heat distortion (ASTM) of 105 to 113C. Dielectric con- 
stant at 3000 mc is 2.4 to 2.5, and power factor at 3000 mc 
is 0.0006 to 0.0009. Physical properties indicate suitability 
for many applications where severe service conditions apply 
Tensile strength is 8000 to 10,000 psi; flexural strength 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 


Soldering irons require an insulation of high 
dielectric strength that can stand temperatures up 
to 1200° react to heat conducted 
through wire. Read the results obtained by a manu- 
facturer who put this problem up to Bentley, Harris: 


F.—will not 


“We tested BH Fiberglas Sleeving in our sold- 
ering irons for over 1,000 hours of continuous duty, 
heating and cooling over 2,000 times. The resi 
were entirely satisfactory without ang#* 


¢£ 


Of lyre standardized on BH Fiberglas Sleevings in 


heat resistance or in required dielectric strengths.” 

Test BH Fiberglas Sleeving in your own plant, 
in your own product—under actual service condi- 
tions. Compare it with ordinary saturated sleeving. 
See how it remains flexible as string and non- 
fraying. Learn why America’s leading makers of 
home appliances, radios and industrial equipment 


eir plans for post-war production. 


BNTLEY, HARRIS MFG..Co., CONSHOHOCKEN, PA. 


GS. 


H Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘‘Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp. 


USE COUPON NOW 


Bentley, Harris Mfg. Co., Dept. M-4, Conshohocken, Pa. Send samples and prices on other BH 


I am interested in BH Non-Fraying Fiberglas Sleeving for— Products as follows: 


; (product ) ae 


volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 


NAME 


(7 Magneto Varnished Tubing Grade “A” 
(0 Flexible Varnished Tubing Grade “B” 
C) Saturated Sleeving Grade C-1 
() Saturated Sleeving Grade C-2 
C1) Saturated Sleeving Grade C-3 


operating at temperatures of ___°F. at 


sn IP AIN Y se 
ADDRESS _ 
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Objective of both is a bull’s-eye. But the engineer is 
likelier to score a designer's bull’s-eye — an easy, fast, 
inexpensive assembly — if he keeps in mind not only as- 
sembly practicalibility but also assembly costs. 


A fraction of an inch difference in the size or location 
of a hole can mean a difference of thousands of dollars — 
i to be credited to profit or charged to production. Because 
{ that fractional difference in the size or location of a hole 
determines whether standard or special Milford rivets and 
| rivet-setting machines are to be used. 


| | Although Milford makes both, Milford believes it’s just 

good business to use standard equipment wherever pos- 
sible because that keeps costs down. To share its “know- 
how” — short cuts, time and money-saving ideas that 
may make possible the use of standard equipment — Mil- 
ford welcomes invitations from engineers to discuss pro- 
jected assemblies even before they reach the drawing 
board. 








Consultation is in strictest con- 
fidence and without obligation. 


Hii] THE MILFORD RIVET & MACHINE CO. 
: 871 Bridgeport Ave. 1014 West River St. 
MILFORD, CONN. ELYRIA, OHIO 
Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


SPECIAL COLD-HEADED PARTS; SPLIT, 
RIVET-SETTING MACHINES; 
REW MACHINE PARTS. 





Designers and Manufgcturers of: 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; 
SPECIAL MACHINE SCREWS AND 
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(ASTM-D638-42T) of 15,000 to 18,000 psi; compressi\ 


strength (ASTM-D649-42T) of 18,500 to 19,000 psi; in 
pact strength (ASTM-D256-43T) of 0.25 to 0.35, and 


Rockwell hardness, H-scale, of 68 to 72. Other characte1 


istics include a high degree of chemical inertness and 





low rate of moisture absorption (less than 0.05, ASTM 
1570-42). The material is readily adaptable to machining 
on automatic and semiautomatic fabricating machinery. A 
cast plastic, it is also suitable for small production runs 
General Electric Co., Dept., 1 Plastics Ave., 
Pittsfield, Mass 


Chenniical 


MULTIPLE-TYPE ELECTRONIC COUNTER 


Five dual predetermined electronic counters ( Model No. 
multiple unit to function 
as a centralized control over several independent machine 


69-3) comprise this designed 


processes. Typical applications include precision control 
recording, counting of 
totalization 


of time sequences, time interval 


small objects, control of length and spacing, 
ot variable quantities from several diverse channels, etc 
Counting rates up to 12,000 per min may be obtained. 
Three standard 4-tube 


contractor or photoelectric pickup may be used to actuate 


decades are employed. \ simple 


the input to the counter. Output is provided with a single- 
contract, double-throw, high-speed relay to initiate the con- 
function Potter 
\ve., Flushing, N. Y. 


Instrument Co., 136-56 Roosevelt 


1 
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APPLIANCE OVERLOAD SIGNAL 


( Pilotron) 
comes integral with cord-set assembly illustration ) 
broad field of application in domestic 
small 


\utomatic signal of the glow-lamp_ type 


(see 


and finds a very 


appliances ; can also be used with motor-driven 


This device glows dimly 


but | 


tools, electronic equipment, etc. 


current, brightly 


glows 


on low heat or on normal 





when maximum watt-ratings are approached or when « 
loads occur. 
It has a plastics case, with metal caps and rubber g 


mets protecting wires at both ends. The glow-lamp 


rated at 3000 hr and consume about 1/25 watt on full glow. 


\ special shunt-fuse element has electrical resistivit 
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in a Laboratory 


AT 





George DeHaven and Forrest Frampton 


]&H Associates, Engine Test Laboratory Extra values through 


l OW ant lorkeig ladle one of the “torture JACK & HEINTZ 


chambers” of our engine laboratory where the world’s 





Mass Precision 


largest pressure-die-cast, four-cycle engine is going through its 
paces. Under sustained tests this new Jack & Heintz slide- 
valve engine reveals exceptional fuel economy. Its weight 


is far less than that of conventional automobile engines. It is more efficient and has a much wider speed range. 


This new engine is typical of Jack & Heintz achievements through mass precision. 
This rare combination of high precision and mass production is creating better engines, 
electric motors, refrigeration compressors, aircraft accessories, 


bearings and magnetos today, and is developing other revolutionary products for tomorrow. 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 





moots. 








CERROLOW-117 — CERROLOW-136 


CERROSEAL 





What can these NEW 
INDIUM alloys do for you ? 


These alloys melt at 117° F. and higher. They have almost 
negligible shrinkage in solidifying—.0002” per inch. 


Among actual and suggested uses are: 


Ultra-Low Temperature Solders in delicate special instruments. 
Low-Temperature Fuses — for Diathermy, Electrical and Re- 
frigeration Applications. 


Mechanical Safety Devices for protecting delicate machinery, 
etc. against operation at harmful elevated temperatures and 
for controlling processing. 


As transfer medium for transferring surface detail from one 
surface to another, where a conductive negative reproduction 
is desired as a foundation for electro forming to obtain mmetallic 
duplicate of original surface. Can be cast or sprayed against 
human tissues or other fragile materials without harm. 

Joining of laboratory glassware for vacuum or pressure seal. 
Maybe 


Many other applications. Describe your problem. 


we can give you the answer. 


CERRO DE PASCO COPPER CORP. 
40 WALL STREET NEW YORK 5, N. Y. 
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EXPERIENCE 
Since 1909 


Originality backed-up by years of practical experi- 
ence is what really counts when it comes to 
producing plastics for products efficiently, economic- 
ally and on schedule. 

Northern provides that type of experience plus 
complete quantity production facilities. Specially 
designed equipment is available for producing un- 
usual type plastic jobs, impossible to duplicate with 
standard molding presses. 

Our engineers will be glad to help you with any plastic problem. 





INDUSTRIAL CHEMICAL CO. 
38 Years of Plastic Molding Experience 
7-11 ELKINS ST., SO. BOSTON 27, MASS. 












200 per cent of ratings on instantaneous overloads. Avaii- 
able in ratings from 250 watts to 2500 watts. Can be 
used on a-c or d-c circuits, either 250 or 125 volts, 60 
cycles or 25 cycles. 

Signal interval ranges from 5 sec to 5 min. Timing 
may be preset at factory. Device can be used for other 
signaling functions, such as to detect a-c or d-c, indicate 
circuit “on,” etc. Pilotron Company of America, 3774 
Surf Ave., Brooklyn 24, N. Y. 






































BERYLLIUM-COPPER CONTACT SPRINGS 

Manufacturers announce an extensive line of beryllium- 
copper springs for electrical applications where exceptional 
spring properties in combination with high electrical con- 
ductivity are desired. This line is in addition to the manu- 
facturers’ standard line of phosphor-bronze contact springs. 
Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 


WATER-COOLED MICA CAPACITOR 
Designed for extra-heavy-duty service, the water-cooled 
mica capacitor shown here finds application in such equip. 
ment as high power transmitters and induction furnaces 





It is available in ratings up to 25,000 volts a-c test, and in 
capacitances up to 0.01 mf. Unit can handle up to 1000 
kva, the result of careful design of mica sections, spe- 
cially plated parts, large cross-section of conductors and 
other features, plus a water-cooling system designed to 
assure maximum heat transfer from capacitor section to 
cooling coils. Heavy non-ferrous welded metal case, her- 
metically sealed, and grounded, is provided. There is 
provision for connection with high-current capacity con- 
ductors. Four-stud terminal is incorporated. Aerovox 
Corp., New Bedford, Mass. 


LOW-INERTIA SERVOMOTOR 


This midget 60-cycle, 2-phase, low-inertia servomoto: 
(Model 2A) is designed to provide a compact highly 
efficient source of power for remote control operation 


- 





It can be wound to operate from 10 to 80 volts, 60 cycles, 
as standard. Fixed phase may be continuously energized. 
Normal shaft lengths are %4 in. either or both ends. Over- 
all length (exclusive of shafts is 1-7/8 in.) Unit is sup- 
plied with separate leads for each phase. Terminal board 
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A hint to designers whd need 


more space on machines 





Here is a real space saver—a tiny switch that can 
give you extra room in your machines. The G-E 
Switchette measures only 114 by \% by \% inch 
you can build it into almost any kind of product 
and neatly solve your problem of housing control 
devices. And it has lightning-fast snap-action, as 
well as high resistance to physical shock. 


SWITCHETTES SAVE TIME, TOO 


Because it is a ready-made contact element, the 
Switchette saves important design, tooling, and 
test time in making up devices or equipments. 
Each switch, carefully constructed and pre-tested, 
is delivered ready for installation. 


BUILT TO “TAKE IT’ 


The sturdy little Switchette is designed to with- 
stand millions of operations. It meets government 
specifications covering resistance to corrosion and 
vibration—operating successfully in ambient tem- 
peratures of 200F to minus 70F. 


UNLIMITED APPLICATIONS 


Countless industrial applications have been 
developed for this small switch. You’ll find it in 
electronic equipment, such as radio transmitters, 
in juke boxes, and in a wide variety of appliances 

washing machines and dishwashers, for example. 

These are just a few of the possibilities. Wherever 
a make-and-break contact mechanism is needed 
and there is mechanical movement, a Switchette 


omens j SMALL! FAST! STURDY! 













THE RIGHT FORM FOR YOU THE G-E SWITCHETTE 


There are over 200 modifications of the Switch General Electric Company 


ette. Also, a wide variety of limit switches, trans- ; Seaenoniae ae a Saye. 
fer, selector switches, and push buttons have been f | would like @ copy of Bulletin GEA-3818D, which describes 
built around the Switchette. the Size 1 Switchette, 

We'll be glad to help you pick out the right form | 
for your application. Get in touch with your local o 
G-E office, or write to Apparatus Department, 0 


General Electric Company, Schenectady 5, N. Y. 


Company 


Address 


SELL LLL Lao. 


GENERAL QELECTRIC 4) oy py WN RAAAAN 
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ESICO 
SPOT SOLDERING Dependability is only one 
MACHINE of the many outstanding 


qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ES ICO 
Soldering Equipment! 





Write Today 


4 real time-saver Treadle-oper 2 
ated. Automatically advances iron for Complete 
and solder, leaves operator's hands Information on 

ee for work the Esico Line 


ESICO 
SOLDERING IRON 
CONTROLS 





Positive TIP control prevents over- 
eating—tip cannot fall below sol 
lering temperature. The only prac 
tical method of controlling heat in 
the tip-—an exclusive ESICO fea 


whez. US, 
Pat. Off 


ELECTRIC SOLDERING IRON CO. Inc. 
2846 West Elm Street, Deep River, Conn. 


* 

TYPE OF 
ASSEMBLY 
DO YOU NEED! 


WHAT 
JEWEL 


No matter what type 
or size of Jewel Light 
Assembly you need, 
chances are we can pro- 
duce it for you quickly, 
more satisfactorily, and 
at lower cost! Here, 
every facility is avail- 
able for high speed 
quantity production . . 
speedy, efficient, eco- 
nomical service. Drake 
patented features add 
greatly to the value and 
dependability of our 
products. 





You'll like the friendly, intelligent 
cooperation of our engineers. Let 
them help you with signal or illu- 
mination problems. Suggestions, 
sketches, cost estimates or asking 
for our newest catalog incur no 
obligation. 


5 Pe Ue ent tenet 
als 1713 W. HUBBARD ST., CHICAGO 22, ILL 
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may be attached to rear of motor if desired. Stack lengt! 
may be adjusted + 50 per cent to meet torque require 
ments (this will change overall length a maximum of % 
in.) Overall diameter is 1-15/16 in. Register diameter 
standard at 0.750 in., + 0.000 in.; — 0.002 in., may be hek 
tighter by reducing the O.D. by 1/64 in. or more. Transi 
coil Corp., 14 Worth St., New York 13. 


PRECISION FLAT-TYPE SPEED NUTS 
Economy line of heat-treated spring steel speed nut 
(C7000 Series) has keen introduced in all sizes required t 
fit a range of the ten most commonly used machine screw 





and sheet metal screws. This new line has been precisio1 
designed and is featured by increased compactness, ability t 
withstand higher torque tightening, and by increased tensil 
strength. Tinnerman Pfoducts, Inc., 2042 Fulton Rd., Cleve 
land 13. 


FRACTIONAL-HP MOTORS 

Line of a-c and d-c fractional-horsepower motors, eventu 
ally to include ratings from 1450 to 4% hp, is announced 
At present, production includes 42 and %o hp totally en 
closed, 4-pole, shaded-pole units for fan applications. Full 
load speeds are respectively 1600 rpm and 1650 rpn 
Design provides sleeve-type bearings, aluminum diecast 
end bells, and choice of resilient mounting, through bolt 
extension mounting, or strap-type mounting. Diameter 
of motors is 4% in. Weight of 42-hp motor is approxi 
mately 10% Ib; of the %e-hp model, 8 Ib-10 0z. Mare: 
Industries Inc., 786 Terrace Blvd., Depew, N. Y. 


TEMPERATURE INDICATOR 
Thermal indicator shown here (trademarked Thern 
alarm) is designed for mounting on any heated surface and 
is used to signal a temperature rise exceeding any speci- 
fied limit. Applications include transformers, ovens, etc 





Two types are available: (1) A visual indicator in whi 
a thermally responsive element actuates a signal fl 
hinged on the outer surfaces, thus exposing a red warnit 
surface. (2) Electrical type, which incorporates a circuit 
closing switch and can be used to actuate remote audib 
alarms, relays, recording instruments, etc. The dev 
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MAGNETIC 
a ae CIRCUIT BREAKERS 


apparatus, say in their descriptive folder, 


“The line switch ts alo @ safety circuit A Positive Protection for Expensive Apparatus 


breaker and is not only a guarantee of cs i : s : 
electrical and overload safety, but also Unfailing, instantaneous, magnetic action is 


Tee the reason why manufacturers of intricate and del- 
icate instruments depend upon HEINEMANN 
CIRCUIT BREAKERS for protection against the 
disastrous effects of short circuit or sudden darnger- 
ous overload. However, unnecessary tripping is 
avoided by means of a time-delay mechanism (a 
plunger which moves in a liquid-filled, hermetical- 
ly-sealed tube) which allows passage of inrush cur- 
rent or harmless temporary overload. 


Your equipment may require just such flexible 
yet positive protection. Find out just how the 
magnetic action of the HEINEMANN CIRCUTE 
BREAKER can be adapted to your needs. 


Close-up of top of cabinet of 
dental X-ray apparatus show- 
ing position of breaker. 


Single Pole Auxiliary Breaker 


HEINEMANN ELECTRIC COMPANY 


ESTABLISHED 1888 : ges 
99 PLUM STREET TRENTON, N. J. 
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| functions with an accuracy of + 5 F within a range of 1k 
ih f ( - K = AT | to 200 F. Indicator screw in the face of the device is use: 
to set any required temperature within this range. 
& The device is permanently attached to any type of su 
MICA PLATE | face by application of specially developed, viscous, rapid 
drying, synthetic rubber cement. Entire device weighs on] 


e BUILT-UP MICA INSULATION e | 3 oz. The case is molded from melamine-formaldehyd 


materials, assuring good shock-resistance, excellent ele: 
for DOMESTIC | trical properties, and dimensional stability at temperatur: 
| over 250 F. The Eastern Specialty Co., 3617 N. Eight 
-ELECTRIC APPLIANCES: * or 


Y-26 High-Heat Mica Plate is a composite, inorganic- | COMPACT CONNECTOR BLOCK 
bonded highly-integrated sheet mica insulating mate- | Lightweight, completely locked and insulated connecto 
rial built up from mica splittings, and approximating | block provides means for rapidly connecting as many a 
raw mica in all physical properties. 24 pairs of wire. Unit has been designed for solderles 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without 

change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents 

Does not deteriorate when stored. 

Available in sheets of large area or in full-size 

punchings. 

Can be stamped cleanly to specified design. 
e Inquiries are invited. Samples for test purposes and 

pamphlet will be sent on request. 

Our engineering service is available at any time 

to help solve your insulating problems. knife-disconnect splicing terminals. Connection is made 


NEW ENGLAND MICA COMPANY by inserting terminal vertically into a well in the block and 


Incorporated pulling back on the wire. Disconnection is made by re 
30 WOERD AVE., WALTHAM, MASSACHUSETTS B 





versing the procedure. The wires are connected to eithe: 
side of integral metal members fitted firmly in place withi: 
the block. These metal parts are held in place by insulated 
or metal screws as may be desired. Use of metal screw 





provides interconnection between any two adjacent men 
bers. Cover is held firmly in place by spring clip brackets 
Block may be cut to any length desired. Height of block 
is 34 in., width is 11% in., connector members are %e i1 
on centers. Aircraft-Marine Products, Inc., 1521-35 N 
Fourth St., Harrisburg, Pa. 


TWO-PART INTERLOCKING RETAINING RING 
Dynamically balanced retaining ring (Type 5107) con- 


sisting of two interlocking mating halves, is particularly 
suitable for equipment involving high rotating speed 


W herever extremely accurate control of intermittent 
machine operation is essential the Hilliard Single Revolu- 
tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 


operations. 


* WRITE 70 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution — Friction 
—Centrifugal—Overload Release — Slip 


DAY! 


Fitted over a shaft in a radial direction, the ring fort 
a complete annular shoulder of uniform section-heig! 


T al F H 7 A i ea | around the shaft circumference. The usual wide gap th 


is characteristic of conventional open type “C” rings 
106 WEST 4TH ST Se | thereby eliminated and normal thrust capacity is co! 


ENTRIFUGAL SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE siderably increased. The positive interlocking action 
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IF YOUR ASSEMBLIES 
be MUST TAKE 


i, = 
ee 


PUNISHMENT 


i 
. 
‘ 


WASHERS 


THE WASHER THAT HAS THE EDGE 


By providing more grip in the center of action, EverLOCK 
~~ Washers enable your assemblies to defy the loosening 
Standard - Countersunk Standard Internal action of vibration, impact, expansion and contraction. 
— Conans Each of EverLOCK’S many wide chisel edges provide 
extra holding power—combine with balanced spring ten- 
sion to provide a distinctive 2-way locking action. 
Speed and ease of application save time and labor. A 
Standard tetered euatis etme half turn or less gives a positive lock—eliminates all 
EverLOCK EverLOCK hazards of stretched bolts or distortion of threaded parts. 
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*% Aerovox capacitors are 
dependable. Millions in 
daily use—in radios, electric 
motors, amplifiers, electronic 
equipment, electrical devices 
—best tell the story of 
trouble-free service and 
longer life. 


For your fluorescent light- 
ing capacitance needs, Aero- 
vox again offers the same 
performance insurance. 
Here’s real craftsmanship at 
mass-production cost—criti- 
cally-selected capacitor tis- 
sues and foils; thoroughly im- 


pregnated sections because of 
longer pumping cycles made 
possible by the industry’s 
No. 1 battery of impregnat- 
ing tanks; thorough hermetic 
sealing; and topped by the 
use of HYVOL, the synthetic 
high-dielectric compound 
with exceptionally stable 
characteristics. 


Your own comparative 
tests are invited. These extra- 
rugged Aerovox capacitors 
are available in all standard 
and special shapes and sizes 
to meet any requirements. 


* Submit Your Requirements... 





AE ROVOX 


capacitors 


FOR 


RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 





designed to prevent the high centrifugal forces or lineat 
expansion from lifting the ring out of its groove. Slight 
prying action with small screw driver is sufficient to 
quickly disassemble the ring. Waldes Kohinoor, Inc., 47-10 


marked Clairel) has been designed for use with practically 








\ustel Place, Long Island City 1, N. Y. 











ELECTRIC IRON HEATING ELEMENT 


Universal-type heating element for electric irons (trade 










all makes and models of flat irons from 5 to 6 lb, inclusive 
Heavy die-cut mica forms are wound with flat chromel o1 
nichrome resistance wire for 600 watts on 110 to 120 volt 






a-c or d-c service. Thick mica protector sheets are ma 


chine-riveted to both sides of heater coil subassembly to 






provide full insulation. Terminal leads are designed t 
accommodate various sizes and types of receptacle mounts 


\ 334 in. x 2 in. center-slot facilities alignment wit! 








frame and clamping screw during assembly. Leads are 









supplied with flexible asbestos or glass fiber loom. St 
Clai St. Clair, Mich. 





Electric Products Co., 





SILICONE FINISHES 


Silicone paint, still in developmental stage, is expected 








to find applications: for electric refrigerators, ranges, and 





a wide field of other products. Three-year tests of silicone 






painted panels have shown that under extreme weathe: 






conditions the panels have been left practically untouched 






and the original color and gloss have been unimpaired 





Similar results have been obtained with tests which have 
subjected the panels to acid and alkali solutions. The sil 
cone finishes are expected to provide unusually bright and 
Chemical Dept., 







clear colors. General Electric Co., 
Plastics Ave., Pittsfie'd. Mass. 






SILICON CRYSTAL CONVERTERS 


Compact silicon crystal converters originally develope 







for radar receivers are now available for microwave ap 






plications in general. Suggested uses include: as rectifie: 
















in wave meters, monitors and field strength meters, and 
detectors in portable shf receivers. The crystals are pe! 
manently preset in a space-saving cartridge 34 in. long 
44 in. in diameter. Three types are available: Ty 
IN2iB for frequencies of the order of 3000 me; tvp 
1N23B, 10,000 mc; type 1N25, 1000 mc. Low thermal no 
and low i-f impedance are other important characterist 











Electronics Division, Sylvania Electric Products Inc., 


Fifth Ave., New York 18. 





ELECTRONIC TIMER-CONTACTOR 
Compact, self-contained electronic timer-contactor (Se! 
B) has a time control range from % cycles to 45 cycles 
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THE PROBLEM: An important component in an 
air-operated control instrument, this sand 


casting was unsatisfactory. Although tinned 
to prevent porosity, there were many rejec- 
tions due to pressure leaks —but this could 
be determined only after intricate, costly 
machining had been completed. Also, the 
casting’s natural surface roughness was un- 
attractive. 


NON-FERROUS 


When SCOVILL becomes your METAL-PARTner 
PRECISION FORGINGS LIKE THESE MAY PREVENT 
REJECTIONS OF EXPENSIVELY MACHINED PARTS 


SCOVILL’S SOLUTION: Although the initial cost is higher than the sand casting it 
GET THE FACTS ON SCOVILE replaces, this Scovill precision forging makes possible over-all savings for the 

If the metal parts you’re now using are 3 7 F agg ; 
not entirely satisfactory, it may be manufacturer. The dense grain structure of the forging eliminates all expensive 
worth your while to call in Scovill. Long rejections due to porosity and, at the same time, furnishes a smoother, more at- 
experienced in every phase of non-ferrous tractive finish which improves the appearance of the product . . . A typical example 


forging, and with complete facilities for of how Scovill combines improved quality with lowered cost. 
precision machining, we have solved 7 


many complicated problems by carefully 
considered changes in method or design. 
With Scovill as your METAL PARTner, 
this broad experience is immediately 
directed towards getting the improve- 
ments you want—in quality, perform- 
ance or economy. Let us tell you how 

. Fill in the coupon and mail it today. 
Scovill Manufacturing Company, Water- 
bury 91, Conn. Export Department: 405 
Lexington Avenue, New York 17, N. Y. 


Please send me information about ae metal-working facilities. SCOVILL MANUFACTURING COMPANY 


I am interested in non-ferrous forgings for the applications 

checked: Forgings Division 
(Aircraft (CJFire Extinguishers 18 Mill Street 
(Automobiles (C)Household Appliances . 
(Band Instruments (Industrial Instruments Wasertuny 08, Conan 
(Blow Torches (Plumbing Goods 
(Cameras ()Pumps Dn Saeco sun anicnseonitsicosensssp bene eaaaliiieielllinlaeentots aianicatahosin meld 
(Communication Equipment DValves 

()Cylinder Valves (Welding Equipment 
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‘“DIALCO”’ PLN-849 Pilot Lights 


DESIGNED FOR THE NEW NEON-51 LAMP 


Feature BUILT-IN RESISTORS 


FOR 
110 VOLTS 
and 
HIGHER 


(Patent Pending) 


A RUGGED UNIT. Consumes a small amount of current 


(under one milliampere) and has dependable long life. 
FEATURES: 


1. Resistor integral with socket 
assembly. Value to suit sup- 
ply voltage. 
- Moulded Bakelite Socket. 
- Full-view Jewel Plastic Cap 
for visibility at all angles. 
- Rugged terminals, binding 
screw or permanent soldering 
type. 
. High resistance to vibration or RESISTOR 


shock. ; T HOUSED 
. Supplied complete with bulbs. IN SPRING 


Dialco Pilot CONTACT 
Lights, in thou- nh EYELET 
sands of vari- 4 : 
ations, are UN- 
DERWRITERS’ 
LABORATOR- 

IES listed. 


WRITE FOR NEW 


UT TST ane 


900 BROADWAY + NEW YORK 3, N.Y. 
Myler Algonquin 4-5180-1-2-3 


If your work concerns pres- 
sure processing you will 
be interested in the many 
advantages H-P-M FAS- 
TRAVERSE presses can 
offer you. At right is 
illustrated the H-P-M 
FASTRAVERSE deep 
tm ech al Mth 
equipped with hydraulic 
blankholder and die cush- 
ion. Other self-contained 
H-P-M presses include 
production units for form- 
ing, forging, die casting, 
plastics molding, blocking, 
laminating, extruding, 
liquid extraction, powder 
metallurgy, etc. A dail 
ry -l Pal ae ye ae te 


BLY) contained! X Uh Hydraulic’ 


FASTRAVERSE PRESSES 


THE HYDRAULIC PRESS MFG COMPANY 
MOUNT GILEAD, OHIO, U.S. A 


a contactor range for loads up to 45 demand kva. Unit ha 
been specifically designed for spot welders but can als 
be applied to other equipment where precision control o 
short time intervals and of electrical circuits are require: 
Design incorporates in a single cabinet the following thre 
elements: (1) Synchronous timer; (2) phase-shift hea 
control; and (3) contactor, consisting of two temperatur: 


free xenon-filled power tubes capable of handling a max 
mum of 100 amp. Heat control provides any degree ot 
heat from 20 to 100 per cent in 20 steps. Elimination of 
mechanical switches for closing primary circuit makes for 
quiet operation and absence of arcing or burning. Unit 
is 20% in. x. 12% in. x 7 in. and weighs 30 lb. Time: 
operates from 110- or 220-volt, 60-cycle lines. 

The same manufacturers also have available a smalle1 
unit (Series A) in which a nonsynchronous electronic timer 
is combined with a small mechanical contactor. Unit is 
adaptable for short-time operation of 45 cycles or less and 
has been specially developed for small spotwelders. Circuits 
are controlled by means of Micro Switches able to handle 
loads up to 1 kva. Dimensions: 12 in. x 8 in. x 4 in 
Weight is 10 1b. (Illustration shows Series B.) Electronic 
Products Co., P. O Box 74, North Aurora, IIl. 


PRECISION TEMPERATURE CONTROLLER 
Straight-line temperature controller shown here (trade 
marked XacTline) is an anticipator-type device that car 
be used on a wide range of electrically heated ovens, inje: 


tion molding machines, or other types of industrial equip 
ment employing a millivoltmeter or potentiometer type co! 
trolling pyrometer. 

Temperature-variation control capability is of the ordet 
of +% F. On-off power cycles as low as 3 sec can | 
attained. Design features simplicity with absence of any 
rotating or sliding parts. Unit consists of only five bas 
components, with an internal relay as the only moving part 
All-aluminum housing is provided, suitable for surfacé 
mounting. Dimensions: 8% in. x 6% in. x 3% 
Standard unit is to be used with 110-volt control circu! 


but suitable transformers are available for higher | 
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COMPLETE 
IMPREGNATION 


the 




























OF LINE 


TUBING PRODUCT: 14 | : Compuereness 


IScee 


PUSH-BACK 
QUALITY 


no secret. The braided cotton or Fiberglas sleevings 

to soak up to their saturation point the specially formu- 

lated baking-type insulating varnishes that are used on 

Dieflex varnished tubings and saturated sleevings. Dieflex Products List 


As many dips and bakes are given as are required MADE WITH BRAIDED COTTON SLEEVING BASE 


° SMOOTH 
i : VTA Grade A-1 Magneto Grade Varnished 

to produce the Dieflex saturated sleeving or “boae INSIDE BORE 
varnished tubing grade being made—all to meet VTA Grade B-1 Standard Grade Varnished 
or surpass VTA and ASTM standards. ODT 

_ VEA end AS andard VTA Grades C-1 and C-2 Heavily Coated 
‘ . — Be -MeC oail-} 4 
Dieflex products have superior qualities of VTA Grade C-3 Lightly Coated Saturated 
resistance to heat, moisture, oil, and most chem- Sleevings 


S : ee : eA UM Me Oa mr 
icals—long life—smooth inside bore—the abil- er Tht 


ity to resume roundness after cutting—are non- POV IS RUD ec etS me ieia i Cet 
fraying —and have excellent push-back qualities. bums 2: aes ig aah hehehehe 
‘ s Dee Me ir ty 
Specify Dieflex and get the best! MAP ee ee ry 
aoe Orme rt 
VTA Grade C-1 Extra Heavily Saturated 
eT ait 3 
VTA Grade C-2 Heavily Saturated Fiberglas bs aus 
ICT SLY Ty 
VTA Grade C-3 Lightly Saturated Fiberglas 
BY ail: 5 3 
Silicone-Treated Fiberglas Varnished Tub- 
ings and Saturated Sleevings 





voltage. Claud S. Gordon Co., 3000 S. Wallace St., 
Chicago 16. 


LARGE-SIZE SOLDERLESS LUG 
MONEL BOLTS ARE BEST Formed from pure copper and brazed for additional 


strength, this large-size solderless lug (KPA34 Scrulug ) 


-- AGAINST SALT CORROSION is designed to accommodate a range of wire and cable sizes 


from No. 4/0 wire to 500 Mem cable. Installation is simply 
by tightening the clamping bolt, thus forcing the pressure 
bar upon the wire or cable. Conductivity, pullout value 
and performance are stated to be considerably in excess 01 
UL requirements. Burndy Engineering Co., Inec., 107 
Bruckner Blvd, New York 54 


A filter used in Morton 


Salt Company brine rEOT? CoE . yan 
evaporating process. J ISt AL OIL-F EED J AL) E 
Nickel Alloy d rs esas 5 

eee Visual-type feed valve tor oil irculating systems te: 

—— tures an unbreakable plastic viewing window, and a spe 
rivets. : g 7 é 

cially designed circulating system. Valve is designed 1¢ 


ipplications in equipment where rate of oil flow has to | 
visually checked and regulated. Glass windows repla 


plastics for applications where temperatures are ab 
F the destructively corrosive 150 F. Oil flows past an adjustable port through a val\ 


effect of salt and salt brine upon nozzle into the sight chamber where amount of flow cai 
common steel probably no one knows be observed. The flow can be adjusted within a wide 
more than the Morton Salt Company range. These valve sare available in several standar: 

. “when it rains it pours.” dimensions. Oil-Rite Corp., 3466 S. 13th St., Milwaukee 7. 


To reduce maintenance costs in ALL-METAL INDICATING THERMOMETER 
their salt mining and evaporating 


processes the Morton Company relies 
upon Monel Metal in contacts with reached during any operating period, has been designed 
salt and salt brine, using Harper for application with transformers, ovens, sterilizers, etc 
fastenings of the same non-corrosive, \n auxiliary red index is manually set by means of 
non-rusting alloy. finger knob protruding from center of the dial (see illu 
tration, right). To obtain a record of the lowest tempera 


\ll-metal, economy-type, thermometer (designated Max 
Min) for indicating maximum or minimum temperature 


If you have chemical corrosion 
problems in your industry it will pay 
you to use Everlasting, non-ferrous 
fastenings. Consult Harper Engi- 
neers or order any of Harper's more 
than 4850 different types from stock. 


THE H. Mc. HARPER COMPANY 
2609 Fletcher Street, Chicago 18, Illinois 


Branch Offices: New York City, Philadelphia, 
Los Angeles, Milwaukee, Cincinnati, Dallas 


Representatives in Principal Cities 


ML | tures reached the procedure is as follows: The index 
td 


placed to the low side of the temperature pointer. Th 
OTE | pointer will then move the index to the lowest temperatu: 
| reached during the operating period and the index w! 
be held there until manually reset. The procedure 
similar for obtaining a record of high temperature 
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WRONG WIRING 
AN WRECK IT 


No matter how carefully you plan, it’s hard to determine just how well your new 


product is going to perform in actual service. But you are in a position to know 
whether it generates heat that may bake out and crack the insulation of the wiring 
or cause it to flow. And you can also anticipate whether it will be used in hot places 
where high ambient temperatures could have similar harmful effects on the wiring. 
Or whether it will be subject to attack by corrosive fumes, oil or grease. 

In all such cases permanently insulated wiring is a must. And the name to re- 
member for complete assurance of permanence is Rockbestos. Each of the 125 
wires, cables and cords in this time-tested line was developed to outlast the 
products in which they are installed. Write for catalog or recommendations. 


ROCKBESTOS PRODUCTS CORPORATION, 829 NICOLL ST., NEW HAVEN 4, CONN. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS LOS ANGELES 
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Permanently Insulated 
Wiring Insures Your 


Product’s Performance 


The urge cable illustrated to the left is 

Rockbestos A.V.C. Motor Lead and Appa 

ratus Cable. Insulated with asbestos and 

rarnished cambric, and covered with a heary 

isbestos braid, it is made in sizes 18 AWG 
000,000 CM. 


Rockbestos Firewall Hookup Wire 


This heat, flame and moisture resistant 
wire, insulated with high dielectric tapes 
and impregnated felted asbestos and cov- 
ered with color-coded lacquered glass braid, 
has a maximum operating temperature of 
125° ©. Ideal for radios, television, ampli- 
fiers, calculators or small motor, coil, 
dynamotor and transformer leads. No. 22 
to 4 AWG in 1000 volt rating — No. 12, 14 
and 16 AWG in 3,000 volt, also in twisted 
pair, tripled, shielded and multi-conductor 
constructions, ; 


EE em 


ROCKBESTOS A. V. C. 600 VOLT 
SWITCHBOARD WIRE 
(National Electrical Code Type AVB 


This wire was designed to make compli- 
cated wiring jobs permanent. The impreg- 
nated felted asbestos wall beneath the 
flameproofed cotton braid is heat, flame 
and moisture resistant and assures fine 
appearance of boards as it gives on bends 
to prevent braid cracking. Sizes 18 to 
4/0 AWG with solid or stranded conductors 
in black, grey. or colors. Rockbestos A.V.C. 
Hinge and Bus Cable have the same 
characteristics, 


These are but a few of the 125 different per- 
manently insulated wires, cables and cords 
designed by Rockbestos to meet severe or un- 
usual operating conditions, 


SAN FRANCISCO PORTLAND, ORE 





DY came 


<J# cme THINSTEEL 


YY rrocuce 


SJ # LIGHT GAUGE PRECISION 
COLD ROLLED STRIP STEEL 


coils up to 300 Ibs. per inch of width 


less downtime 


extremely close tolerances 
more parts per ton 


wide range of physicals 
tailored to your job 

gauges as thin as .001 
strength with lightness 

widths up to 24 inches 


material economy 


carbon, alloy and stainless grades 


THE COLD METAL 
PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 


Sales Offices: NEW YORK 

CHICAGO * DETROIT 

BUFFALO « ST. LOUIS 

GIVES MAXIMUM PRODUCTION DAYTON « LOS ANGELES 
PER TON 


reached, except that the red index is set at the high si 
of the temperature pointer. 

Two models are available (221" and 222“) with sc: 
diameters 3 in. and 5 in. respectively. Standard temper 
ture ranges are available. Stem lengths are trom 2% 
48 in. Weston Electrical Instrument Corp., 582 Freli 
huysen Ave., Newark 5, N. J. 


INSTRUMENT CURRENT TRANSFORMER 
Current transformers for meters, relays and control 
struments are available in two types: The JKL-3 is rat 


5000 volts, 1200 to 4000 amp. It is designed to withstand 
full-wave impulse tests at 60 kv in conformity with ASA 
standards. Type JKL-4 is rated 8700 volts, 1200 to 4000 
amp, and is designed to withstand full-wave impulse tests 
at 75 kv. Accurate metering over the normal current range 
up to 100 per cent of rating is provided by Type JKL-3 for 
2400- and 4800-volt lines and by Type JKL-4 for 7200-volt 
lines. Design of these transformers also provides for relay 
operations up to 20 times rated current. General Electric 
Co., Apparatus Dept., Schenectady 5, N. Y 


PRECISION-TYPE FAN BLADE 


Design of this fan blade (trademarked Motionair) is 
described as providing unusual degree of inherent balance 
with resulting quiet, efficient operation. All of the four 
blades are fabricated from a single die, thus assuring that 
the blade profile is identical in shape and pitch. Through 
die offset-creasing the blades are so interlaced that all 
are on the same plane of rotation. The creasing also 
adds considerable rigidity to the individual blades. Far 


"” 


000 
$a 


is shipped in disassembled condition and the disassembled 
hub can be easily adapted to various shaft diameters 
motors, as it can be rebored on any small lathe. Damag' 
to individual blades requires only replacement of the 
damaged blade, not of the entire fan. Motionair Co., 9242 
Beverly Blvd., Beverly Hills, Calif. 


WIDE-RANGE PRESSURE-OPERATED SWITCH 


Adjustable, pressure-operated switch (Series 310) witl 
electrical rating of 10 amp at 125 volts a-c has been 
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The Nickel-Chromium 
Resistor Wire 
That First Made 
Electrical Heating 


Practical! 


esign, styling and beauty are important factors in making and 
marketing appliances. But after the sale has been made . . . when 
the range is in the kitchen, . . . the “load” is on the heating element wire! 


You can do no better than to use CHROMEL Heating Element Wire 
in all your products . . . ranges, roasters, water heaters, toasters. For 
CHROMEL, as you know, is the Nickel-Chromium resistor wire that 
first made possible the widespread use of electrical heat. Since its dis- 
covery 40 years ago, it has established and maintained an unequalled 
reputation for giving dependably good service over its long and useful life. “ 
There’s more to CHROMEL than durability, however. It’s a smooth Ce ee en 
wire... free of slivers .. . nice to handle. Its resistance is highly uniform, ULL 
foot for foot, and it has even stretch in coiled form. If you haven't yet 
‘discovered” CHROMEL, it’s time now to get acquainted. Our Catalog-M 


contains much useful technical information. Want a copy: * TRADEMARK REG. U.S. PAT. OF?. 


HOSKINS MANUFACTURING COMPANY © Detroit 8, Michigan 
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SLASH SCREW COSTS 86% 


By Means of Special Developments 


KEENE, N. H. (Special) — Modern methods applied to screw 
manufacture were cited today as responsible for the incredible 
saving of 86° in screw costs for a customer of the New England 
Screw Company of this city. Figures show that the customer was 
paying $3.75 a thousand for screws from another source and that 
New England Screw furnished the same product for only 53c. 

The customer first approached New England Screw when they 
became dissatisfied with deliveries and service from another 
manufacturer. Already far behind in production, they had little 
hope of catching up, much less of saving any money. 

‘Our delivery schedules had to be set so high,” recalled the 
president of New England Screw, ‘‘they didn’t dream we could 

maintain them. But we did! And 
saved them 86% in the bargain!” 

One of the many special screws 
made by this firm is shown in the 
illustration at the left. New Eng- 
land Screw has been making stand- 
ard and special screws and headed 
shanks for over 50 years, and their 
modern manufacturing methods 
are described in an interesting 
catalog which will be sent to any 
company requesting it. Engineers 
of any manufacturer using screws 
or headed shanks are invited to 
consult with their Engineering De- 
partment which will gladly co- 
operate. 


ENGLAND SCREW COMPANY 
KEENE, NEW HAMPSHIRE 


(maa 
of High Efficiency Light 
from 100 Watts 


Cold Cathode lighting improves fluorescent lighting to new 
peaks of efficiency. Two 25mm diameter 93” long cold 
cathode tubes powered by one Acme Electric cold cathode 
ballast provide 4600 lumens of light from a source approx- 
imately 16 feet long with the use of only 100 watts. 
Acme Electric manufactures a complete series of ballasts 
and transformers for cold cathode lighting installations. 
Write for bulletin CC-165. 


ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N. Y. 


-“- 727° ee 


veloped for a wide field of industrial applications with 
to 3000 psi. Switch has been designed wi 
factor of safety so that it will withsta 


a range of 20 
a substantial 
excess of this operating rang 


overloads or surges in 


Standard Micro Switch is incorporated. Electrical « 


threaded conduit. 


nection is for a ™%-in. Screw termi 
are enclosed within housing. 
Y4-in NPT thread. 

Switch may be adjusted without removal of cover or \ 


Meletron Corp., 950 N. Highla: 


Pressure connection is 


female \luminum case is provid 


turbing the mounting. 
\ve., Angeles 38, 


Los 


INFRA-RED INDUSTRIAL LAMPS 
Three lamps for infra-red equipment are availabl 


and 500-watt sizes. The two smaller lamps ; 


250-, 375- 
designed for use with open reflector ovens and are inte 
changeable. Each medium-skirted base and 5 


light center length to fit standard reflectors. The 500-w 


has a 


lamp is equipped with medium bipost base and 6-in. flexib) 


It has been designed for applications where rel 
General Elect: 


leads. 
tively high amounts of heat are required. 


Co., Lamp Dept., Nela Park, Cleveland 12. 


SHIELDED PILOT LIGHT 
Pilot-light assembly shown here features a rotating lig! 
shield device operated by simple turn of the knurled hi 
A beam of light can be directed as wanted at any desi 
angle within a rotation of 360 deg. A built-in resisto1 
provided for use with neon lamps on 110- and 200-v: 
circuits. 5 


Four models are available with openings 1% i1 
, 


in.: %46 in. x %6 in.: and 4 in. x 442 
rT > 


Overall dimensions of unit: 2% in. x 1 


14 in. x % 


2 in.; 
respectiy ely 


Rugged construction, one-hole mounting, and easy wil 


to terminals are other features. 


made of brass. 


neon light or miniature incandescent lamps in any requir 


voltage. Dial Light Co. of America, Inc., 900 Broadw 
New York 3. 


PLASTICS-FILM TYPE CAPACITOR 


Specially developed plastic film inner wrap serves 
increase considerably the life of cardboard-tube dry «¢ 
trolytic capacitors of the type shown here (Types DS, ! 
and DH). 
Kraft formerly used in these capacitors. It 
characterized by high purity and mechan 
Another improvement is a matte transluc 


paper 
suitable 


properties. 


ELECTRICAL MANUFACTURE 


Housing and shield a 
Assembly can be supplied complete wit 


The new plastics film replaces the conventio" 





SPECIAL DESIGN DIVISION ete 9 


115 volts, 400 cycles, 8000 


a A S | T i‘. + 0 t Ww tld R.P.M. Synchronous, 3-phase. 


ENGINEER AND BUILD IT! 
Model J31A 


3-Phase or 1-phase, induction or even synchronous, a 115 volts, 400 cycles, 1/100 H.P., 
self-cooled or not; our engineering department has 7200 R.P.M. I-phase. , 
turned out a wide range of custom-buflt, war proven, 

high frequency motor designs which are pow avail- 

able for your needs. Many speeds, horsepowers and Model J72 

voltages as well. 115 volts, 400 cycles, 1/15 H.P., 


5500 R.P.M. 1-phase. 
Or perhaps, you want a stator and rotor to be 


designed into your own equipment. Whatever your 
needs, let us hear from you. We shall be happy to Model M6B 
advise and assist you. 200 voits, 400 cycles, 3-phase, 
pate i i ia High torque actuator motor. 
eee. VES “my 
OS a 2, 


4 
‘ 


at Model J37 


115 volts, 400 cycles, Motor-gen- 
erator set. 2-phase servo motor 
EASTERN AIR DEVICES, Inc. sin: tei nin 0 
cycle output voltage varies with 


132 FLATBUSH AVENUE tnguecy. Used for nico 
BROOKLYN 17, NEW YORK, N. Y. wna or tee 
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Total weight 12 oz. 


ga 
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At last . . . a@ practical, producfion-proved hardened 
screw that actually taps its own perfect mating threads in 
any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 
free themselves readily to prevent binding. Chips are 
pushed ahead of screw in same manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 


CONTINENTAL 
SCREW COMPANY 


New Bedford, Massachusetts.US.A 


finish (transparent film is objectionable because the opcr- 
ator finds difficulty in seeing whether or not a section is 
being properly wrapped). 

Rigid life test indicate that this plastic film prevents the 


electrolyte from drying out in high ambient operating 
temperatures, prevents entrance of external atmospher 
moisture, and provides an effective barrier between th 
capacitor section and the external cardboard housing 
The latter contains a high percentage of chloride salt 

an inherent ingredient in the adhesives and other ma 
terials used in making the tube. The new film has been 
developed in cooperation with Celanese Products Cory 
Solar Manufacturing Corp., 285 Madison Ave., New 


York 17. 


AIR-COOLED TRANSMITTING TUBE 
Forced-air-cooled transmitting tube (GL-5518) has beer 
designed for use as a Class C r-f amplifier and oscillato: 
and is useful for grounded-grid circuit applications. Full 
ratings for this tube apply up to 110 mc. Total driving 
power is 1400 watts under typical operating conditions of 


600 volts d-c and 1.3 amp. The forced-air-cooled a 

is capable of dissipating 4000 watts. Cathode is a 
tungsten filament. General Electric Co., Electronics Dept., 
Schenectady 5. aX 


D-C POWER SUPPLY UNIT 
Line of d-c voltage-regulated power supply units 
designed to maintain d-c output voltage within an accuracy 
of 0.5 per cent. Units are available in ratings of 5, 10 
and 15 amp at either 6 or 12 volts nominal output. General 
characteristics are as follows: Input voltage—100 to 125 
volts, 60 cycles; output voltage—6 or 12 volts d-c, adjust 
able +10 per cent; ripple voltage—1l per cent (rms) max! 
mum; load range—5O per cent to 100 per cent of rated 
value. Sorensen & Co., 375 Fairfield Ave., Stamford, Conn. 


MINIATURE PHOTOTUBES 
Measuring only 154 in. x 7% in. their small size makes 
these space-saving phototubes (Celtron Types CE-58 and 
CE-60) especially useful in many applications where ex- 
treme compactness is desired or where a large number of 


ELECTRICAL MANUFACTURING 





Co COON the amazing new protective 


packaging applied with a spray gun, affords perfect 
protection against the hazards of global shipment and 


storage in the open for long periods! The improved 
“coolie pack”’ is just one example of the use of Cocoon. 
In this case, in addition to complete protection, COCOON 
means an increase in the net pay load of more than 50% 

through the reduction of the weight of the container 
itself. This is important where human portage or air 
shipment is involved. There are many reasons for 


No matter what your protective packaging problem involves 
machine tools, precision instruments, small parts or huge machines 


ANYWHERE iN 


THE WORLD! 


Cocoon being the ideal protective packaging for any- 
thing from a ball bearing to a locomotive. Here are a few: 
Spray gun and air supply only equipment needed ... No rust pre- 
ventive treatments are necessary... Permits packaging of equip- 
ment “ready-to-use”... Resists attack by major mildew and mold 
groups... Tensile strength 2000 p.s.i.; elongation 200% ... Won't 
soften at plus 180°F.; remains flexible at minus 40°F.... Has 
extremely low moisture-vapor transmission rate... Makes packag- 
ing easy regardless of size and shape complications . . . Eliminates 
need for any pre-designed forms or fabrications . . . Easily 
stripped from equipment in long, continuous sheets. 


electric fans, appliances, 
it will be to your advan- 


tage to find out what Cocoon can do for you. Submit your problem to us for analysis. 
R. M. Hollingshead Corporation, Coatings Division, Camden, N. J.; Toronto, Canada 


PACKAGE WITH COCOON 


A PRODUCT OF 
of Uy ff f 
LEADER IN MAINTENANCE CHEMICALS 


NOVEMBER 1946 


Applied with spray gun Strips off like banana peel 













Si , phototubes have to be used. Type CE-58 is gas-filled, h 
you a red sensitive surface (S-1), and is available with 
nominal sensitivity of 80 microamp per lumen or 150 micr 


ADVANTAGES ; a. 






va Wide Adaptability—sizes /2 to 75 h. p. amp per lumen. CE-60 is a vacuum-type tube, has a bl 
sensitive surface (S-4), and is available with a nomi 
Y~ More Flexibility in power planning. sensitivity of 14 microamp per lumen, or 25 microamp p 
lumen. Continental Electric Co., 715 Hamilton S 









Takes Unusual Power 
Loads 


~ Drip-Proof .. . 
Splash-Proof 


Economical 
Operation 


~~ Cool 


BALL BEARING 


Geneva, III 












DOUBLE-FUNCTION INDICATING LIGHT 


\ phenolic-housed signaling device (ML Unit) combin 
the double functions of a nameplate and an indicating light 








and can be so used in a wide variety of equipment. 7 






hse riety tte eile 


4221 Forest Park Blvd. « St. Louis 8, Mo. 


face-plate (see illustration) appears to be of the usual blac! 

DUMONT CAPACITORS faced type with white markings, but it is backed by a trans 

lucent core so that when the signal lights go on the mes 

sage becomes instantly illuminated. Color may be used it 

desired. The basic unit can be supplied for use with up t 

& SMALL SPACE four 120-volt bulbs, of standard 34-in. O. D., or witl 
smaller diameter bulbs. Slots are made an integral part 


a LONG LIFE the housing to hold easily removable light isolation barriers 


Cross-ventilation is provided. Overall plate dimensions ar¢ 
















334 in. x 1% in., with 3 in. x 1%6 in. reserved for actua 
@ MOISTURE PROOF lighting area. H. R. Kirkland Co., 810 King St., Morris 
town, N. J. 






- HEAT PROOF TEMPERATURE-HUMIDITY TEST UNIT 


\ laboratory control unit (trademarked Climatizer) pro 
a duces a wide range of temperatures and humidities wl 








Dumont Resinoid 
Py ye] (te Mem 7] | malt 3 
melt at 300° F. 


NO AIR 
VOIDS 
FILLED 
UNDER 
VACUUM 


ELECTRIC | 
CORP can be used for testing performances of components 
LI 


finished products under varying atmospheric condit 
M'F’ ) MENT . . . 
hae Nyse doa ggiatagi tendo actctaspp bbe 050 It is primarily designed for use as an accessory to lal 


nyt HUBERT ST.0e NEW YORK, N. , + tory test chambers If desired it can be supplied wi 
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ROME CABLE 
MAGNET WIRE 


RECTANGULAR 


ROMEY SAYS — 


“Insulations include cotton, 


paper, asbestos and glass. , . 
We paslesiiee annsied.” In Rome Cable Magnet Wire many leading 


manufacturers in the electrical appliance 
and equipment field find just the properties 
they need. You can rely on its long-proved 
dependability to do a mighty good job in 


your products, too. 
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laboratory test chamber of its own. 

The unit will control air discharge at any humidity be 
tween 92 and 100 per cent at 40 F dry bulb, or between 22 
and 98 per cent at 120 F dry bulb. It will supply air con- 
trolled to = 4% F between dry-bulb temperatures of 40 |] 
and 120 F measured at the discharge. Precision control i 
assured by special design features. Four models are avail 
able, each measuring 49 in.x 33 in.x44 in. high. Ne 
weight is 500 lb. A removable inspection door is pro 
vided. Unit operates on 115-volt, 60-cycle, single-phase 
230-volt, 60-cycle, single-phase; or 230-volt, 60-cycle, 3 
phase power source; depending on model. American Instru 
ment Co., 8010 Georgia Ave., Silver Springs, Md. 


VACUUM TUBE ANALYZER 


Vacuum tube analyzer (Model 686) is of the mutual 
conductance type, and is designed for the testing of a wide 
range of receiving tubes. It incorporates a well-filtered a-c 
and d-c potential supply, meters for standardizing each 
element voltage and current, a grid current microammeter, 
and a large fan-shaped instrument calibrated in mutual 
conductance with ranges of 3000, 6000 and 15,000 
microhmos. Upper portion of the instrument contains a 


a e 
\PORCELAIN// In Size and Quality separate socket panel with each tube element terminated 


The : ‘slid wire resistor tubes, made for the Rex at a separate pin jack. Similar arrangements are provided 
ee 2. are only one of hundreds of porcelain for all power supply and ‘metering circuits. Weston Elec- 
pieces made by Colonial for the electrical industry. Each trical Instrument Corp., 582 Frelinghuysen Ave., Newark 
piece is accurately made to specifications and burned in 5, N. J. 

gas fired, temperature-controlled kilns. That is why each 


piece of Colonial porcelain comes within acceptable ENGINEERING DRAWING PAD 


tolerances. p { 5 : 
If you need porcelain parts for your products, send us An ingenious scale drawing pad makes it possible to 
samples or drawings for our price estimate. No obligation, execute engineering drawings without the use of drafting 
instruments. The pad itself contains 75 sheets of tracing 
The Colonial Insulator Company tissue enclosed within a cover jacket that consists of four 
907 Grant St., Akron II, Ohio Chicago Office: 2753 W. North Ave. cardboard flaps. One flap is ruled to 1 in. and Yo-in. scale, 
the second flap to 1-in., %4-in., %4-in., and %-in. scale, and 
the third is ruled for isometric projections. To use the pad, 
the cover flap is fold 1 back and a tissue sheet is placed 
over the required scale. Sheets are perforated for easy 
removal. Drawings may be blueprinted. Pad is 9 in. x 12 
in. Standard symbols an: other convenient engineering data 
are printed on back of ‘he cover flap. Jiffy Sales Co., 1820 
E. 37th St., Cleveland 14. 


GENERAL-PURPOSE OSCILLOGRAPH 


Compact 5-in. cathode-ray oscillograph (Type 274) for 
general laboratory and production purposes has a linear 
time-base with a:range of 8 to 30,000 cps. Synchronization 
may be from the vertical amplifier or an external signal. 
Identical vertical and horizontal amplifiers have a range 
from 20 to 50,000 cps. There is provision for intensity mod- 
ulation. Instrument is housed in steel cabinet with a plastics 


® 


carrying handle. Green front panel with white lettering and 
black control knobs make for improved visibility. Dimen- 


eee ee ea sions of unit are: 14 in. x 854 in. x 193% in. Weight is 35 


eae me hae 
Park Avenue.New York.N-Y. 35 €. Wacker Drive. Chicago. Hl lb. Allen B. DuMont Laboratories, Inc., 2 Main Ave., Pas- 
saic, N. J. 
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ORIGINAL EQUIPMENT Engiheers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 
SPECIFICATIONS 


Continued on second page following > 


} 
| 
| 
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A—SINGLE PHASE 
B—POLY PHASE | 
C—DIRECT CURRENT | 


Crocker-Wheeler Div. 


D—UNIVERSAL 


General Motors Corp 
Corp. 


Co. 
Joshua Handy Iron Works 


Century Electric Co. 


Electric Motor Corp 


Delco Products Div. 
Eastern Air Devices, 


Burke Electrie{Co. 
,lectric Indicator 


Eicor, Ine 


The Brown-Brockmeyer 


Barber-Colman Co. 
Bodine Electric Co. 
Bogue Electric Co. 


' 
a 


| 


M iniature, under 1/50 hp. 


A | AB | ACD \ABGD| ACD | 
~ Fractional, 1/50 to 1 bp. ABC |ABCD) ABC | ABC | AB |ABCD/ABCD} ACD | 


Integral, 1 to 714 hp s > | ABC | BC | ABC | BC | ABC |~ ABC 


_— a - = 


HORSE- 
POW = 


> 
| > 
aio 


Largerthan7%4hp. | C B | BC | ABC] BC B 


—— eee eee TO 
oe 


Shunt and Compound 7 ; , Cc ic ; ; ; C Cc 
~ Series | CD } ; , ; CD } C } ACD |"ep 


Synchronous _ a ee : AB | AB |"AB 
__Split- phase induction e. d A A A 
~ Repulsion sti art- -induction run 


~_Repulsion 





im apacitor start- induc -tior ) run : A A 


Capacitor f i ; Oe we | 


Squirrel cage _ d AB B AB AB AB 


Polyphase e wound rotor - at B | ; 
~~ Shaded pole | d d 4 , is 


i, ‘ ; | 
~ High cycle B | | AB 


——S| OT —_ 


leila | eeanais 
Constant s __| aC | A | ABC] AB | ABC | ABC | ABC! BC | ABC| AB | apc | ABC 


~ Varying . > | A |ACD| D | AC /BCD|_BC \"BC] C lAcp | ACD 


~ Adjustable ; AcD | A | c |ABC|$¢ a lABC | ACD j 


~~ Multi-speed | - a ie (ae er AB |" BCG AB | 


EEE oe j 
we ee ee ee oe 


| A—Normal torque, normal | | Le 2 | 


starting current a ‘ail AB AB 
B—Normal torque, low | 


| starting current | : AB AB 


C—High torque, low 
| starting current: | A ’ AB AB 


| D—High slip ~~. ot f : / AB 


| E—Low starting torque, 
norma] starting current | A 


a 
ay 
a 
wm 


Squirrel Cage 
_ Classes — 


OPERATINC 
ee 


F—Low starting torque, 

low starting current A A 

~ Torque _A AB |_ ABC | BCD | ABC ; ¥ 
_ Reversing _ aie AC A |ABCD _ABC [BC | ABC | BC |_ } [Apc |ABCD a 
Low voltage—6, 12, 32, e timicrer I“¢ | © |——~|;ep |ABCD 


er ee ee eee “4 eomeaae 
Open, self-ventilated | AC | A_|ABCD) C_ | ABC |ABCD) ABC |_BC | ABC ABCD |_AB 
~ Splash or drip-proof | AC }_C | ABC | BCD | ABC | _BC | AB | ABC | 


( 
Totally enclosed ~~*(| AC _| AC \ABCD/ C | ABC | BCD | ABC | _BC | ABC |~AR* |ABCD|ABCD} AC 
~ External fan-cooled se ee | ABC [BCD | AB |_ BC eg =o 
Explosion-proof ss” (Apc yT©6~—~CSsSa B | a : | 


FRAME 


~ Separately ventilated __ | | | | “BCD “BC 


Horizontal AC _| AC |ABCD| AC | ABC |ABCD] ABC | _BC AB |ABCD|ABCD| 
Vertical / "| AC 1.4C ABCD} AC | ABC |BCD | ABC |_BC_ > |"AB_ [ABCD {ABCD} A 
Flange or face _C_| AC _JABCD|"AC | ABC |BCD | ABC | BC _|ABC | "AB |ABCD|ABCD 


|- 
| 
a 


Bracket ee ee “AC _| ABC |BCD | ABC | BC | A |~AB |ABCD|ABCD| At 


Resilient |ABCD ABC “ABC | BC | AB | A_ 


Shaftless ABC | AB | BCD| AB~ r AB 





| MOUNTIN 


Sleeve __|__A_|ABCD} ABC | ABC |ABCD| ABC |_BC ABCD 
Ball : AC |ABCD| ABC | ABC | BCD | ABC |_BC | 7 AB |ABCD|ABCD] A 
Tapered and straight roller : ek BCD | BC is Co ne 





INGS 


BEAR- 


Sleeve, self-lubricating ll io a4 BC | |AB |"CD | 


aaa | -|— —| ae co 











Speed reducer (geared) A | AC [ABC ABC | ABC ABUI 

Clutch Ca i ee | | 
Brake a Cc | _____| ABC | BCD | ABC 
Governor control a wed Ct. tk 
Temperature-protected C ACD | AC | ABC | BCD | ABC 




















SPECIAL 
FEATURES 

















ELECTRICAL MANUFACTURING 





3” RECTANGULAR CASE 
Width, 3”; height, 34%”. 
Mounts in round hole. 
Body diameter, 234”. Bake- 
lite case. 


2” RECTANGULAR CASE 
2%” square. Mountsin 


round hole. Body diameter, 
MILLIAMPERES a 2-3/16”. Bakelite case. 


3” ROUND CASE 
Open Face Style 


Flange diameter, 312”; 
body, diameter, 234”; scale 
length, 2-9/16”. Bakelite 
case. 


2” ROUND CASE 

Open Face Style Me & 
Flange diameter, 234”; eo e @ 
depth overall, 2-5/16”"; 


body diameter, 2-11/64”; 

scale length, 17%”. Bakelite u # Y < i 3° a 
—— OF QUALITY... 
~» 4 7, 


case, 


% 


MILLLAMPERES 4 
Simpson instruments do not have merely an in- 


ternational reputation—they have an international 
reputation for quality. Let any man familiar with 
electrical test instruments hear the name Simpson 
and he thinks immediately “accuracy — lasting 
accuracy — beautiful design — quality construc- 


tion that endures”. Because no Simpson instru- 

3” ROUND CASE 
Shroud Style : 
Flange diameter, 314”; first assured themselves that it was better than any 
body diameter, 234”; scale 
length, 2-9/16”. Bakelite 
case. : have always the protection of quality. They know 


ment has ever been marketed unless its makers had 
similar existing instrument, Simpson customers 


2” ROUND CASE Ro that, no matter what problems of materials and 
rou yle ste" ‘ ° : 
Flange diameter,234”; (am manufacture arise, the Simpson instrument they 


depth overall, 2-5/16"; 7 uy will be of top quality or they would never hav 
body diameter, 2-11/64”; 7 buy Pd Y in 
scale length, 17%”. Bakelite © been able to buy it. 

case. : 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 
Export Dept.: 308 W. Washington St., Chicago 6, Ill., U. S. A. 


MODEL 260 
High Sensitivity Set Tester. 
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G6 MOTOR (5: © 


SPECIFICATIONS 


Continued on second page following & 








A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Consolidated Elec. 
Lamp Co. 

Howelt Electrie 
Precision Industries, Inc 


Company 
Heinze Electric Co., Div. 


Electric Specialty Co. 
Fairbanks Morse & Co. 
General Electric Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co., Inc. 
The A. W. Haydon 
Jack & Heints 

Janette Mfg. Co. 
Kingston-Conley 
Lamb Electric Co. 
Master Electrie Co. 


The Electrical Mfg. Corp. 
Elekraft Mfg. 


| 


| | Ohio Electric Mfg. Co. 


Miniature, under 1/50 hp. | | = 2s eee 
sh |—Fractional, 1/50to 1hp. | ACD |ABCD| ABC | "AB |ABCD| B ABC 
=| Tntegral, 1 to 7% bp. 
tA.| Larger than 71% hp. 











Shunt and Compound 

Series 

Synchronous 

Spl t-phase induction 
Repulsion start-induction run 
Repulsion > rd 
Capacitor start-induction run 
Capacitor 

Squirrel cage 

Polyphase wound rotor 
Shaded pole 

High cycle 


Constant 

Varying 

Adjustable 

Multi-speed 
A—Normal torque, normal 
starting current 


B—Normal torque, low 
starting current 


C—High torque, low 
starting current 
D—High slip 

E—Low atarting torque, 
normal starting current 


F—Low starting torque, 
low starting current 


Torque 
Reversing 
Low voltage—6, 12, 32, ete. 


Open, self-ventilated 
Splash or drip-prooi 
Totally enclosed 
External fan-cooled 
~~ Explosion-proof 
~Beparately ventilated 


Horizontal 
Vertical 
Flange or face 
Bracket 
Resilient 
Shaftless 


























= 
Bw 
= 
= 
m 





Classes 





Squirrel Cage 


OPERATING 
CHARACTERISTICS 





FRAME 


—$—$— 


Dee 


> 
Q 














| MOUNTING | 
| (883 
aaa 
onc 


Sleeve 

Ball 

Tapered and straight roller 
Sleeve, self-lubricating 
Sealed ball or roller 


Speed reducer (geared) 
Cluteh 

Brake 

Governor contro! 
Temperature-protected 
Brusb-lifting 








BEAR- 
INGS 
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AN INTERCHEMICAL FINISH”” nives on tne... 


Inside the shiny Budd-built 

cars of the Atchison, Topeka 

Chief and Super Chief, riders relax 
homelike atmosphere provided by ¢ 
interior whose brightness and cheerful 
preserved by “An Interchemical Finish.” 


Interchemical’s decorative and protective finishes, because 
of their qualities of permanence, light fastness, dependability, 
economy and ease of application, have long been used by both 
the Atchison, Topeka & Santa Fe and the Budd Company for 
the initial finishing job and for refinishing rolling stock. Stream- 
liners now being built for the Seaboard Air Line, and the 
Florida East Coast Railroad by the Budd Company will also 
be decorated and protected by ‘‘An Interchemical Finish.” 


RICAL MANUFACTURERS ATTENTION 


BCause every finishing problem is different, Interchemical 
engineers formulate a finish specifically designed to meet the 
conditions under which your product is to be manufactured, 
sold, and used. If you are designing a new product, having 
trouble with your present finishing operation, or are planning 
to change and modernize your production line set-up—Re- 
member To Give Your Product A Good Start—Give it ‘“‘An 
Interchemical Finish.” 

For full information on the complete line of Interchemical 
Finishes see the Industrial Finishes section of Sweet’s File for 
Product Designers or write: Interchemical Corporation, Finishes 
Division, Dept.EM-11, 350 Fifth Avenue, New York 1, N. Y. 


Made by the Interchemical Cor- 
poration Finishes Division, a result 
of the recent consolidation of the 
business of Ault & Wiborg Divi- 
sion of Interchemical Corporation 
and that of the Murphy Varnish 
Company. 


Interchemical Finishes By 
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| .£ “i oo oe oe ee em 
2 > xX : on CO |z8 | i « & c c 
, rz eo 514,15 | 8s /%e6 ; aan |E|S|% 3 
| A—SINGLE PHASE leslie) Sieé)/ 8) 2le)./cle | £ |é 
| | B—POLY PHASE = 182) ¢]/ 8 lte/2]/¢/2 | 2/8) els | a3 
{ C—DIRECT Cl RRENT s laclae = HE) ws | a |e é Ss a | % 63 
| D—UNIVERSAL Sieslal eles) 2|2l4,/ 21%] s | 5 EE: 
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BEHIND 


THE TIMES ! 


between his work and 
the right driver — this 
unlucky workman takes 
plenty of punishment 
and is always “behind 
the times” on the job! 


ahead of time, this mod- 
ern craftsman knows 
“Any Reed & Prince 
driver fits any size or style 
Reed & Prince Recessed 
Head screw or bolt.” He’s 
always “A HEAD of the 
Times!” 


MFG. CO. 
WORCESTER, MASS. CHICAGO, ILL. 


Write us about your fastening 
problems TODAY! 
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Keep your Business , 


5 Humming 


with Air Express . 


a@ money-making tool 
for every business 


When critical materials, tools, 
dies, parts or machinery are 
needed fast to prevent costly 
production delays in your 
business — GET IT BY AIR 
ExPRESS and let this fastest 
delivery service pay its way 
many times over. 

Rates are drastically down 
from pre-war days — a new 
economy that makes this serv- 
ice a greater money-making 
tool than ever, for thou- 
sands of firms through- 
out the nation. 


Specify Air Express-a Good Business Buy 


Shipments go everywhere at 
the speed of flight between 
principal U. S. towns and 
cities, with cost including 
special pick-up and delivery. 
Same-day delivery between 
many airport towns and cities. 
Fastest air-rail service to and 
from 23,000 off-airline com- 
munities in the United States. 
Service direct by air to and from scores of foreign countries 
in the world’s best planes, giving the world’s best service. 


RATES CUT 22% SINCE 1943 (U.S. A.) 


Over 40 Ibs 


GETS THERE FIRST 


Write Today for the Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you solve 
many a shipping problem. Air Express 
Division, Railway Express Agency, 230 
Park Ave., New York 17. Or ask for it 
at any Airline or Railway Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 


Cents per tb. 


INTERNATIONAL RATES ALSO REDUCED 


Analyzing the Action of 
D-C Inductive Time-Delay Relays 
(Continued from page 143) 


ture is released, the rate of the flux decay from point . 
to point 4 must be retarded. This can be done by en 
circling the magnetic circuit with a low-resistance o 
short-circuited winding. The most practical manne 
of adding a short-circuited winding to a relay is to plac 
<. section of copper tubing around the core and inside the 
operating coil. 


INDUCTIVE TIME-DELAY 


Any change in the magnetic field will induce a voltag: 
in the copper tube which, in turn, will cause a current 
oi relatively large magnitude to flow in the copper tube. 
Lenz’s law states that when a current is induced in a 
circuit, its magnetic field must always be in that dire: 
tion which will oppose the change which originally pri 
duced it. Therefore, when the operating coil of a relay 
with a short-circuited winding is de-energized, the cur- 
1ent induced in the short-circuited winding will attempt 
to maintain the flux in the magnetic circuit at its original 
value and prevent it from decreasing immediately to th 
residual value. However, the flux will actually decay 
slowly as the passage of the induced current throug! 
the copper tubing will dissipate the stored energy of the 
magnetic field in the form of heat. When the flux de 
creases to the armature-release value, the armature will 
move to its open position to end the time-delay period. 
The time-delay period is the interval of time that elapses 
from the instant that the coil was de-energized until 
the armature is released and operates the relay contacts. 

Fig. 4 shows the instantaneous relationship between 
the operating coil and the short-circuited copper tube- 
assembly ampere-turns. 

When the operating coil is energized as indicated at 
the zero-time point 7 in Fig. 4, a current is induced in 
the short-circuited copper assembly which opposes any 
increase of flux. When the induced current decays to a 
value where the net (+) ampere-turns on the magnetic 
circuit, as shown by curve C, produces sufficient flux. 
the armature will close as shown at point 2. The short- 
circuited copper assembly retards the closing of the 
armature two or three cycles over the normal time value 
without the copper tube. For most controller applica- 
tions, this delay is not great enough to be of any con- 
sequence. At point 2 the induced current in the copper 
tube suddenly increases in magnitude as the closing oi 
the armature produces an abrupt change in the flux. 

To initiate the time-delay period, the coil is de-ener- 
gized by opening the coil circuit at point 3. The current 
induced in the copper tube now flows in such a direction 
that it tries to sustain the magnetic field. As energy 
is dissipated in the short-circuited winding, the current 
will decay logarithmically to point 4 where the armature 
is released to end the time-delay period. Another in- 
duced current peak occurs at point 4 when the armature 
is released, but it has no effect on the operation. 

Fig. 5 is a diagram of the magnetic and mechanical 
forces acting upon the relay armature after the operating 
coil is de-energized. 

When the net force holding the armature closed ¢e- 
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Tolerances of .001” must be 
held in the Molded threads 
of this piece, whose inside 
diameter is only 5/16 inch. 


Internal and External threads 
molded into tRis bushing call 
for the most Bxacting mold 
making. After, molding, no 
thread cutting pr machining 
is needed, 
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Metal insert molded in pre- 
cise position assures fool- 
proof dependability in the 
functional operation of this 
steam pressure release knob. 


Clean-cut design that adds 
eye appeal is demanded for 
this radio push button. 


Although the large custom molded pieces attract more 
attention, we never overlook the importance of the 
small ones. So no matter whether the part is large or 
small, whether the requirements simple or complicated, 
HI-EFF precision workmanship goes into every phase 
of its production . . . engineering, designing, mold 
making, molding and finishing. Each of these functions 
is directed by our own staff of specialists, each handled 


in our own two modern production plants. 

It will pay you to get the facts about HI-EFF facili- 
ties when planning molded parts—large or small—for 
your product. You can depend on HI-EFF quality and 
service. Your inquiry will receive our prompt and ex- 
pert attention. Taylor Manufacturing Co., 3094 W. 
Meineke Ave., Milwaukee 10, Wisconsin. 


High Speed Finishing of this 
compression molded piece is 
accomplished by a specially 
designed machine to do 4 
finishing jobs in one opera- 
tion. Volume production and 
low cost is the result. 
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PHENOL AND VULCANIZED 


FIBRE 


FABRICATIONS 


FOR 
INDUSTRY 






































Time saved in preliminary plan- 
ning is directly proportionate to 
efficiencies effected in the blue- 
print stage. By designing-in BAER 
fibre fabrications—whether your 
product is instrument, machine, 
appliance or equipment—the ut- 
most in production stream-lining 
is assured. Further, the inherent 
advantages of the material — 
accurately machined, stamped, 
punched, drilled, milled or sawed 
by BAER craftsmen—adds a full 
measure of dependability under 
varying service conditions. 
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AGAIN and AGAIN 
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\\ wi KHEAT 


i \ THERMOSTATIC 
1 4 


A SOLDERING IRONS 
Wi: ie cee ee 


Mr. H. B. K. of Long Branch, N. J.* says," am 
employed as a radio mechanic at the Signal 
Corps Laboratories at Fort Monmouth. In my 
work I have many times used Kwikheat Solder- 
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SIX ing Irons. I had never seen, nor heard of your 
TIP irons uatil I came here, but I am certainly con- 
vinced that they are the best irons thal can be 

STYLES oblained. They (Kwikheats) are a real pleasure to 
f A f work with. * Letter on file al our office 
oi Check These Many KWIKHEAT Features... 

Thermostatic Control @ Heats in 90 seconds 

) f 6 Light weight (13% ozs.) © Cool, protecting handle 
oS Six interchangeable tips © Tips need less dressing 





Power cost reduced 
225-Watt List $11.00 © 450-Watt List $14.50 
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creases to zero as indicated at point #4, the armature wil 
be released to end the time-delay period. Beyond point 
# the armature is held in the open position by the forc 
of the return spring. 

The time-delay period this type of relay can be 
initiated by either opening or shorting the coil circuit 
When a relay is operated by short-circuiting the coil, th 
time-delay period is considerably longer than that unde: 
similar conditions when the coil circuit is opened. This 
occurs as the coil winding itself acts as an additiona 
short-circuited winding. 

Typical inductive relay-coil connection circuits ar 
shown in Fig. 6. 


ADJUSTMENT OF PERIOD 





The time-delay period, or the time that is required 
lor the flux in the magnetic circuit to decay from a 
maximum value to the armature release value, 
termined by the resistance of the short-circuited coppe: 

tube. For a practical copper-tube shape, the time is al- 

most directly proportional to the cross-section area, the 
weight, or the volume of the copper tubing. By dividing 

a given length of tubing into a number of sections or 
rings, the resistance of the short-circuited winding can 
be effectively changed. The time varies inversely with 
the resistance. 

This particular relay has been designed so that the 
moving or armature assembly can be removed without 
any tools, as shown in Fig. 7. When the armature re- 
turn spring is compressed sufficiently to disengage the 
spring stud clevis from the top plate which forms the 
horizontal surface of the knife-edge bearing between the 
armature and the frame, the complete armature assem- 
bly can be lifted off the frame assembly. 

Fig. 8 shows a typical inductive time-delay relay with 
the armature assembly removed and the ring case par- 
tially pulled out of the coil. Also, one of the copper 
rings is shown disengaged from the copper ring case. 

The copper case assembly plus four rings cut from 
copper tubing functions exactly the same as a solid 
length of copper tubing. This arrangement makes i 
possible to obtain five different values of resistance for 
the short-circuited winding. As the value of the induced 
current is directly affected by the resistance, the flux 
can be made to decay in five different time intervals. A 
view of the copper case and ring assembly completely 
removed from the relay is shown in Fig. 9. 

The position of a ring in the ring case when less than 
four rings are being used does not have any apparent 
effect on the time-delay period. The spring ‘clip on the 
end of the case snaps over and into a groove in the core 
pole-face and holds the copper ring case assembly rigicl\ 
in place. This clip also serves as a handle or bail for 
pulling the copper ring case assembly out of the coil 
The copper rings can be inserted or removed through 
the slot in the barrel surface of the case. 

The time-delay period can also be changed by adjust- 
ing the armature return spring force. The time varies 
inversely with the spring force. This adjustment means 
is just as effective as changing the number of copper 


is de 


rings. 

The adjustment for this relay is completely mechani- 
cal and is very reliable. The. effect of adjusting both 
the spring force and the number of copper rings in a 
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For mass-production, 


Calon COLGATE 


Coasters, formed panels, canape trays, Colgate “Engineered Service” helps 
speakers...whatever the size of your iron out your manufacturing problems, 
part or assembly—when you want vol- and our volume technique saves pro- 
ume, you can count on Colgate. We duction time and trouble. 
have the facilities (mechanical presses Have you a production job that calls 
up to 200 tons), the space (two large for large volume? Call in Colgate. The 
plants), the skilled manpower, and assembly or part will be made right 
“know-how” for large production runs. and turned out fast. 


STAMPING « FORMING « DRAWING + WELDING «+ FINISHING +« ASSEMBLING 
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To meet today’s cost-cutting need, production wire stripping 
must be modernized, Mechanized, MOTORIZED! IDEAL’S 
power-operated wire strippers cut costs by multiplying strip- 
ping speed MANY-FOLD! 


They're more adaptable, too; handle more types of wires; 
strip better, cleaner, smoother, without nicking or spoiling 
wire. IDEAL has the largest line of Wire Strippers. Send 
12” samples of your wire, tell us how it is to be used, and 
we'll recommend the Wire Stripper best suited for the job. 


IDEAL “Rotary Type’’ Wire Stripper (illustrated) is power- 
ful, motor-driven. Many times as fast as stripping with hand 
tools! For production line stripping of solid or stranded 
wire—clockwise or counter clockwise—up to 1/2” diameter. 
The cutting blades quickly shear through all types of non- 
metal insulations. Does a finished job—wire is ready for 
terminals or connections. Simple in operation—even inex- 
perienced workers can turn out work in volume after 
easy instructions. 


Electric ‘‘Brush Type’’ with Dust Collector 
Motor Driven! Strips enamel, cotton, silk-enamel, etc. 
from round, flat, square or rectangular, solid or stranded 
conductors. Cleans fine “‘Litz’’ wire, removes coating 
from ‘‘Formex”’ and “‘Formvar”’ wire. 

Electric ‘‘Hot-Blade’’ Type 
New —Different—for production stripping. Insulation 
burned (not cut) from wire by two electrically heated 
blades. Handles wires up to 14” diameter. Strips clean — 
no frayed ends —no cut wires. 

‘*E-Z’’ Foot-Operated Type 
Strips twisted parallel cord in one operation. Strips insu- 
lation from 8 gauge— 34” O.D. to finest wire. 

““E-Z’’ Hand Type 


For solid or stranded wire. 2 models— “Automatic” 
and “Standard.” 


Distributed Jhrough ! 
AMERICA’S LEADING WHOLESALERS 


DEAL) 


(Suecessor toldeal Commutator Dresser Co.) 
1008 PARK AVENUE 
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SYCAMORE, ILLINOIS 


Copper Copper 
case rings 


-“@© ©OOE 


?~ No case or rings 


! Ih 2 22 
Armature return spring force(F)in pounds 
measured atthe normally closed contacts (See Fig.3a) 


Fig. 10—Curves showing the time range of a typical 
inductive time-delay relay for various operating condi- 
tions. Coil circuit opened to initiate delay period. 


typical relay assembly is shown in Fig. 10. 

This particular relay assembly and method of opera 
tion will provide a time-delay period which can be ad- 
justed from a minimum value of approximately 24 sec 
ond to a maximum value of 2% seconds. This time 
range is ample for most motor starters. It should be 
noted that the change in the time period varies in equal 
increments for the addition of each copper ring. The 
provision to adjust the armature return-spring support 
provides a vernier between ring increments. If it 
should be necessary on some applications to decrease the 
time-delay period, it may be advantageous to remove 
a copper ring rather than to increase the armature re- 
turn-spring force. With this method of adjustment, the 
relay will operate on a lower value of pickup voltage. 

A time-delay range of approximately 1% second to 
134 seconds can be readily obtained by using a ring 
case fabricated from brass instead of copper tubing. 

The time range of a given relay can also be increased 
by short-circuiting the operating coil. 

Fig. 11 shows the curves for the time-delay periods 
which result from operation of the relay by short-cit 
cuiting the operating coil. 

Other relay designs similar to the one discussed have 
also been developed with a larger volume of iron in 
the magnetic circuit. The greater amount of iron re- 
duces the reluctance of the magnetic circuit and provides 
a greater maximum time-delay period. 


UNIFORMITY OF TIME DELAY 


The magnetic circuit of this relay was designed so 
that the iron would be fully saturated by the minimum 
magnetizing force required to close the armature. This 
characteristic provides a time-delay period which is prac- 
tically independent of the coil energization voltage. 

Fig. 12 shows curves plotted from actual test data 
of the performance of a typical inductive time-dela' 
relay for the time-delay period that results when te 
magnetizing force is varied from the armature-pick) 
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You Can COUNT ON VEEDER-ROOT 


av 


to Build 


into/Your Product or P . 


Take a rolling mill, a 
machine tool, jet plane, 
juke box — or what have you? Odds 
are long that there’s a place ready and waiting, 
though perhaps as yet undiscovered, for Veeder-Root 
Countrol in your product-design and sales-promo- 
tion plans. 
And now’s the time to find out. Ask a “Counting 
House”’ engineer to count up the ways in which 
you can profit by building into your product or 
process the right Veeder-Root Device (standard 
or special) ... like, for one instance, the stan- 
dard Medium Size Rotary Ratchet Counter 
shown above. 
Remember, too, that Countrol can profit your 
Customers as well as yourself...can help to 
keep you on friendly terms by proving your 
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Special Veeder-Root Counting Devices 


product’s guarantee. Find out just how much 
you can count on. Write today to Veeder-Root 
Inc., Hartford 2, Conn. In Canada: Veeder-Root 
of Canada, Ltd., 955 St. James St., Montreal 3. 
In England: Veeder-Root Ltd., Dickinson Works, 
20 Purley Way, Croydon, Surrey. 
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AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


Instantaneous recycling instrument with time 
delay adjustable from seconds to minutes. 
Unaffected by climatic changes, reason- 
able voltage, or operating hazards. 


Catalogue on request 


ELIZABETH A’G’‘A 


AMERICAN GAS ACCUMULATOR COMPANY 


NEW JERSEY 


NEW HEAVY-DUTY 
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These shaded-pole type reversing motors are de- 
signed with a high starting torque for heavy duty 
service. The full load rating of the model shown 
is 1900 r.p.m., 0.15-Ib. in. torque, 0.0045 h.p., 
drawing 55 watts at 115 volts, 60-cycle a.c. Start- 
ing torque is 0.22 lb. in. Reversal is accomplished 
by externally switching the shading coil circuit. 
These motors are ruggedly built with die-cast end 
plates, ball bearings, 3/16” shaft, and precision 
construction throughout. Other sizes with larger 
Output ratings are available. Send for data sheet. 


BARBER - COLMAN COMPANY 


e ROCKFORD © ILLINOIS 


Cycles time delay 





| 
Armature return spring force (F) in pounds 
measured at the normally closed contacts (See Fig. 3a) 


Fig. 1l—Curves showing the time range of a typical 
inductive time-delay relay for various operating condi- 
tions. Coil circuit is shorted to initiate the time-delay 
period. (Same relay assembly as for curves in Fig. 10) 


minimum value to 220 per cent of the rated value. For 
all practical purposes, the period can be considered to be 
constant for any value of voltage applied to the coil. 

The discussion on the design and development of this 
inductive time-delay relay illustrates how the _ basic 
principles of electromagnetism and magnetic induction 
can be utilized in the creation of a practical time-delay 
relay. It also shows how advantage can be taken of 
the magnetic properties of iron to obtain certain desir- 
able features. 

The rather elementary sketches and diagrams should 


| bei case + 4 copper | a 
(Min.armature return spring force) 


4 + i aumecani 
120 |2 Armature 
pickup 





Cycles time delay 


+ + + 
Ring case only | 
_t. (Max armature return spring force 





| | 
el ee | 
Armature | 
— pnp | _ 
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20 40 60 60 100 140 20 
Rated ampere -turns, Io 





Fig. 12—Curves showing that the time-delay period 

of a relay for a given set of operating conditions is 

virtually unaffected by a variation in the operating-coil 
energization voltage. 
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Mounting angle det 


can be flosed or 
in déor of 
hatch, ets. to turn 


ts on (or off) when doors are 


opened. Also usedfor turn and bank indicators, thermo- 


stat controlircuits, pilot lights, pin-game m ms, 


radio. or phonograph doors, and nutiierous other appli- 


cations in many and-widely diversified fields. Littelfuse 


precision Mountings also available. 


Actual Size Switch only %° in 
diameter by %" long. Mounting 
218" by 5%" by '\%6”", overall. 


“ 


Baffle Pravents Flicker ~  Long-Lasting and Dependable 


Collar-button type eenter electrode pre- 
vents “rolling” motion or resulting posi- 
tion of switch from affecting operation in 
any way. Baffle near tip of center elec- 
trode prevents splashingof mercury and 
the resulting flicker, ae ss might other- 
wise be encountered in an automobile 
traveling over rough roady. Switch is 
bakelite enclosed, with nickelplated steel 
end caps. “Dimple” in one end cap pro- 
vides quick, easy identification — 
end. Recommended temperature resist- 
ance; maximum ambient temperature 
180°, minimum—38°, Fahrenheit. 


LITTELFUSE 


4757 NORTH RAVENSWOOO 


Laboratory tests show over 1,000,000, op- 
erating cycles at 6 volts with a 10-ampere 
solenoid load on twice the rated ca- 
pacity), and oT operating cycles 
at 6 volts with a Scampere solenoid load 
(slightly under the rated.capacity), both 
loads being slightly inductive. Switch is 
degigned to ae with a minimum devi- 
ation of 10 degrees on the “make”.and 
15 degrees on the “break,” but a widee 
operating angle still further increases the 
life. Switches with smaller operating an- 
gles can be stypplied on special order. A sci- 
entifically designed, precision built prod- 
uct. Write. phomor wire for prices. 


CHICAGO 40, ILLINOIS 


T.LITE + SWITCH-LITE + IGNETION-FRITZ + NEON INDICATORS + SWHICHES - CIRCUIT BREAKERS ~ FUSES, MOUNTINGS be 
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Do you need ea: en | be of considerable help in the understanding of just 

how a stored-energy relay of this type operates. The 

SPECIAL FASTEN ING DEVICES curves of the instantaneous magnetic force relationships 

in Fig. 4 show characteristics that are often otherwise 

made of non-corrosive alloys? obscure and ordinarily not given careful consideration. 

This type of relay has been widely applied to d-c 

motor starters and controllers. A thorough under- 

standing of the operation will make it possible to take 

full advantage of the characteristics of this stored-energ, 
relay. 







OES your production call for spe- 

cial fasteners made of non-corro- 
sive alloys — screws, nuts, bolts or 
any other “‘made-to-order’’ fastening 
| device? Allmetal has the “know-how” 
and facilities to make such specials 
accurately and economically, and to 
deliver them promptly. We have 
equipment for tapping. slotting, ream- 
ing. turning, drilling. threading, 
stamping. broaching and centerless 
grinding .. . and we work not only 
with stainless steel but with monel, 
everdur, duralumin, brass or any 
: other non-corrosive alloys. Write, wire 
i or ‘phone for our quotation. 
















Industrial Electronic Applications 
Reviewed at Chicago Conference 
(Continued from page 115) 














adaptable to being generated at one spot and literall, 
piped to heating stations at each press. Flexible wave 
guides also lend themselves as a hand manipulated tool 
for heat sealing plastic sheet material. Uniform curing 
of rubber tire carcasses by rotating the tire inside a 





Send for FREE CATALOG 






This new, %&3-page 
catalog helps you se- 
lect the correct size 
and type of non-cor- 
rosive fastening device 
for any particular job. 
Includes stock sizes, 
typical specials, engi- 
neering data, etc. 
Make request on com- 
pany letterhead. 






semi-circular wave guide was also pictured as a possi 
bility. Another projected application is to thawing o! 
frozen foods in a matter of seconds. All these applica 
tions await further research and experimental study be 
fore they become commercially available. 



















writ : ; : a a 
“i Speaking before the luncheon group, Dr. C. G. Suits 
Dept. EM of General Electric also predicted that many of the hig! 





ALLMETAL SCREW PRODUCTS CO. 
80 Grand Street, New York 13, N. Y. 


power tubes developed for radar would have important 
peacetime applications in the home for warming froze: 
foods and in industry for heating non-conductive mate 
rials. In his talk he reviewed the development of the 
magnetron from its earliest conception in 1921 by D: 


JONES SHIELDED TYPE \. \W. Hull in the General Electric laboratory. ~The 
PLUGS AND SOCKETS ultimate development which indicates industrial possi 


bilities is not the pulse-type magnetron used for radar 





























Low loss Plugs and Sockets suitable for high frequency cir- but in the high power tubes developed for jamming 
cuits. Ideal for antenna connections, photo-cell work, micro- enemy radar. Such split-anode magnetrons have a 
phone connections, etc. Supplied in 1 and 2 contact types. | continuous power output of 15 kw on a frequency of 
The 101 Series can be | approximately 500 mc. These tubes have an efficiency 





furnished with %4”, 
290”, +”. %” or 2” 
ferrule for cable en- 
trance. 





lying in the range of 50 to 85 per cent. 

There is now available a variety of magnetrons of 
sumple design that produce kilowatts of power in th 
frequency range of 1000 megacycles. Heating of food 








Knurled nut securely 
fastens units together. 
All metal parts are of 
brass plated to meet 
Navy specifications. 


No. 101 Series Plugs 
P-101-14” have ceramic insulation 
and Sockets have XXX 
Bakelite. 


No. 202 Series 
Plugs and Sock- 
ets have BM 120 
molded Bakelite 
insulation. 
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For complete list- @ 
ing write today 
for your copy of , 
S-101 catalog No, 14. S-202-B 


TAT) EMOOR SSID NTSIOID Sore eeee eee eee ea 
CINCH MFG. CORP. | which can readily be assembled to produce this battery- 


driven, rheostat-controlled motor. Armature and field ar 
Pee ee GEORGE SE ah 18 bipolar, series-connected. Has pulley for power takeoti. 
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T’S A FACT —you don’t need to buy so many 
different types and sizes of motor and genera- 
tor brushes! This has been established by surveys 
in various plants! A large steel company, for in- 
stance, discovered it could cut its brush items 
from 675 to 93. Another firm eliminated 2285 
“necessary” brush sizes and shapes at substantial 
savings in ordering, billing, and in inventories. 
Sponsored by National Carbon Company, Inc., 
this program of simplification of carbon, graphite, 
and metal-graphite brush needs can bring similar 
savings to you. 
By making a few simple changes in present 
brush specifications, a comparatively few stand- 
ard brush types and sizes will fill most of your 


Unit of Union Carbide and Carbon Corporation 
The word “National” is a registered trade-mark 
of National Carbon Company, Inc. 


NOVEMBER 1946 


UEC 


HOW BRUSH =~ 
SIMPLIFICATION 
PAYS: 


1. Price advantage 3. Less time 
through quantity dis- needed to handle stock. 
counts. 

4. Reduction of small 
2. Less money and _ orders—saving time in 
space tied up in brush bookkeeping, billing, 
stocks. and accounting. 


varied needs. 
For further facts, get in touch with our nearest 
Division Office today. Dept. EM. 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
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THE 


HAVE THE ENDURANCE OF PROVIDING 


MILLIONS 


OF “MAKES” AND “BREAKS” IN THE ELECTRICAL CIRCUIT 


THEY ASSURE FULL 
PROTECTION AGAINST 
SWITCH TROUBLES 


DA (Double Adjustment) 


Pressure C 


yntrol 


USED EXCLUSIVELY 
IN ALL TYPES OF 
MERCOID CONTROLS 


BETTER AND MORE DEPENDABLE CONTROL PERFORMANCE 
INCLUDING MUCH LONGER AUTOMATIC CONTROL LIFE, 
FOR HEATING AND AIR CONDITIONING EQUIPMENT— ALSO 
FOR NUMEROUS IMPORTANT INDUSTRIAL APPLICATIONS 





eeeeeseree eee ee ees eeeeteeseeeeeeeee es eeese 


MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILI. 











Take Little Space 
Produce Abundant Heat 


VULCAN Tubular Heating Units come in so 
great a variety of wattages, diameters and lengths 
that they can be formed to fit the oddest and 


most impossible shapes. 


FOR CONTACT HEATING OF 
METALS, OILS, AIR AND WATER 


A discussion with us of your Electric Heat- 
ing Problems will prove profitable to you. 


VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements 
for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 































| these tubes, Dr. Suits said. 


| a d-c adjustable-speed 
| changer. 






will unquestionably be one of the important uses of 
There are also some im- 
portant industrial applications for 1000 mc-power, par- 
ticularly for heating insulating bodies. There is enough 
power at the right frequency now available to melt 
quartz. Experimentally uhf power is being used to 
heat slugs prior to plastics molding. Using a magnetron 
in one particular instance, the heating time was reduced 
from 30 sec to 7 sec. Because the heating is quicker, 
the temperature may be higher without harmful decom- 
position of the molding compound. The cure is accom 
plished more quickly, the mold may be simply a cooling 
device, and reductions of over-all time of three- to 
twenty-fold are possible. 


Inductive Frequency Changer Sets 
For High Working Speeds 
(Continued from page 129) 





applications. In a plant where 25-cycle, 3-phase and 
direct current only was available, the question came 
up of getting a machine with which the speed could 
be varied over a range of 900 to 3600 rpm on a 20-hp 
direct-connected motor. The problem was solved this 
way. A 6-pole frequency changer was used, driven by 
a d-c 700-to-1900 rpm, adjustable-speed motor. The 
original 2-phase, 25-cycle power was converted to 3 
phase, 60 cycles at 700 rpm. The synchronous speed 
of a 6-pole machine on 25 cycles is 500 rpm, so at 700 
rpm 35 cycles is added to the original 25 cycles, making 
the total 60 cycles. Running at 1900 rpm the frequency 
changer would deliver very close to 120 cycles. By 
adjusting the speed of the frequency changer between 
700 and 1900 rpm, any desired speed between 900 and 
1800 rpm could be obtained from an 8-pole motor and 
between 1800 and 3600 rpm from a 4-pole motor. By 
using a two-speed 4/8-pole motor the 4:1 range of 900 
to 3600 rpm was possible, the steps in between depend 
ing upon the number of speed points on the field 
rheostat which in the case in question was 70. 

Similarly, a frequency changer driven by a 4-speed 
motor will yield four frequencies such as 80, 90, 100 and 
120 cycles and motor speeds of 4800, 5400, 6000 and 
7200 with 2-pole motors or 2400, 2700, 3000 and 30600 
rpm with 4-pole motors. 


STEEL MILL APPLICATIONS 


Advantage is taken of adjustable frequency on run 


| out, sorting and conveying tables in steel mills where 
| groups of motors driving rolls are set at any speed 


within the required range by controlling the speed of 
motor driving a frequency 


It is apparent from the above that, in the case of 
a-c motors where speed is set by the frequency of the 
supplying circuit, any feasible method of changing the 
frequency will supply a very stable means of varying 
the speed. If and when the electronic power-tul) 


| designers can change standard 25- and 60-cycle fre 
quencies to higher values such as 100 or 120 cycles «1 
higher, a very fertile field will be opened for electric 
industries. 
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SEALING WITH CONFINED RESILIENT GASKETS 


Control of compressibility and side flow is essential to a satisfactory seal 


When design considerations make it necessary to confine a 
resilient gasket in a channel, it is desirable to have: 
(1) metal-to-metal contact of the sealed parts; (2) correct 
compression of the sealing medium; and (3) complete fill- 
ing of the gasket channel. To accomplish all three, a sealing 
material is required in which both compressibility and side 
How are controlled. 

A non-compressible material like straight rubber will not 
meet the three conditions outlined above unless a relief is 
provided for side flow, or uneconomical tolerances are held 
in both gaskets and metal parts. Without such measures, the 
rubber may either overflow the gasket channel and prevent 
mating of the parts or fail to fill the channel sufficiently to 
insure a tight seal. 

Another disadvantage of straight rubber in confined 
applications is that its deflection under pressure varies so 
widely. The shape, width, and thickness of a piece directly 
affect its behavior, Typical confined and unconfined com- 
pression curves for a straight rubber compound are shown 
in Chart 1. 

A fully compressible material like cork composition has 
no such variables. Regardless of its shape, width, or thick- 
ness, deflection is the same and displacement occurs only 
in the direction of the applied load. There is no side flow 
whatever. 

Where the properties of cork are indicated, cork composi- 
tion is excellent for confined applications. It can be cut to 
full channel width and up to twice channel depth. Yet it will 
compress fully and permit perfectly mated metal-to-metal 


GASKETS -: 


SEND FOR FREE BOOKLET. 
For specification and application 
data on Armstrong’s more than 
50 resilient sealing materials, send 


assembly. Chart 4 shows its behavior to be almost identical 
whether confined or unconfined. 

Where the properties of synthetic rubber are ne -eded, simi- 
lar results can be had with one of Armstrong's cork-and-syn- 
thetic-rubber compositions. Combining calculated amounts 
of rubber and cork, these compositions offer predetermined 
degrees of compressibility and flow. Load-compression char- 
acteristics of two such materials are shown in Charts 2 and 3. 

In the first cork-and-rubber material, Chart 2, a relatively 
small amount of cork has been used. While some compressi- 
bility has been gained, considerable side flow remains. This 
composition, therefore, leans toward the rubbery character- 
istics shown in Chart 1, with a marked difference in deflec- 
tion between confined and unconfined specimens. 

The second material, Chart 3, has a high cork content. Its 
characteristics, therefore, are more like those given for cork 
composition in Chart 4. Side flow is negligible and com- 
pressibility approaches its maximum. Behavior in confined 
and unconfined states is almost identical. Other Armstrong 
cork-and-synthetic-rubber compositions provide intermedi- 
ate degrees of compressibility and flow. 

Since minor design details often exert great influence on 
the choice of a sealing material, we suggest that you dis- 
cuss your particular proble m with an Armstrong representa- 
tive before you set up specifications. He will suggest a 
material offering the right combination of properties for your 
application and provide samples for testing. If you prefer, 
send working drawings and details to us. We'll gl idly ana- 
lyze your problem and recommend a suitable material. 


ARMSTRONG'S 
mY ee A 


A) 


for a free copy of the latest edition 
of ‘Gaskets, Packings, and Seals,”’ 
twelve pages of helpful informa 
tion. Address Armstrong Cork 
Company, Gaskets and Packings 
Department, 9511 Arch Street, 
Lancaster, Pennsylvania. 


Cork Compositions ® Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds ® Cork-and-Rubber Compositions 
Natural Cork 
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Full wave selenium rectification with long life, rugged con. 
struction, and free from the effects of shocks Instantaneous 
operation. No warm-up period required. Wall mounting. 


Power Source 


115 Volts A.C. 
Single Phase 
50-60 Cycles 
For All Models | 


Model Amps 
B-402A 1.5 
B-403A 3.0 
B-404A 5.0 
B-405A 10.0 
220 and 440 Volts 0.C. High Voltage 
Rectifiers suplied on special order. 
WRITE TODAY FOR THE R-A WAY 
Rectifier Division 


RICHARDSON-ALLEN CORPORATION 
15 WEST 20th STREET NEW YORK HJ, N. ¥. 


“POW SWIPE OEaS 
for the Volume User 


Manufacturers of machines and 
equipment may rely on ATC to 
produce the exact Time Switch 
needed for providing automatic 
control of critical operations. 
Timing cycles, size limits, 
switching action,contact rating, 
mounting methods, adjustabil- 
ity and other desired features 
may be specified... for supply in large quantities ... at low cost 
... Without critical sacrifice of superior quality long-noted in 
ATC’s Standard Line Timers and Complete Time Control Systems. 


>> p> pr rr REQUEST BULLETIN T-55 
Hf : 


TWAERS. STANDARD LINE AND SPECIAL 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. & GERMANTOWN AVE ete oe ee 


Simplify Rotary Equipment Design 
With Arc Welding 


(Continued from page 120) 


Fig. 16 is another example of welded design and con- 
struction. The frame consists of a rolled and welded 
plate to which a pressed steel foot member is attached 
by means of two fillet welds. The end brackets, whicl 
support the pre-greased ball bearings, are fabricated 


Hold-down._ 
mandrel 
(water 
cooled ) 


Lincoln Electric Co 

Fig. 14—Set-up for the production of short-circuiting 

rings on a squirrel-cage rotor by melting the ends 
of the copper-bar winding with a d-c carbon arc. 


from two steel pressings fillet-welded together. The 
frame parts are made from high-quality, low-carbon 
steel having excellent welding properties. All welding 
is of the submerged melt type employing alternating 
current. Specially designed work-handling tools are used 
to support and rotate or move the work with respect to 
the welding head. Each welding operation takes from 
20 to 30 seconds depending upon the length of the weld. 

The automatic nature of this process is illustrated by) 
the fact that the welding operator’s duties consist of 
locating the work in the welding fixture, pushing the 
start button, and removing the work after it is welded 
(see Fig. 17). The complete automatic control of the 
travel speed and other welding variables makes possible 
the production of uniform high-quality welds having a 


Risse sais dnatacinslinal min dlnaltanesi 


Lincoln Electric 
Fig. 15—Completed squirrel-cage rotor with end rings 
formed by welding bar winding without the use of 
welding rod as shown in Fig. 14. 
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always in 
as fo count, size, 


und quality 


Ordering, stocking and handling of screws and washers are all 

simplified when you order SEMS .. . for SEMS bring you both washer and 

screw pre-assembled as a single unit. There’s no chance for the washer 

to fall off . . . inventories always balance . . . and both parts have matching finish. 
You can be sure that your workers are using the right size and type of washer 

for it is permanently held under the screw head by the rolled thread. 

Yes. SEMS mean simplified methods. improved quality and reduced costs! 


Try them yourself. Send for samples today! 


fastener unit 


SEMS are Pre-Assembled Washer and Screw Units in which the Was 
is held on the Screw by the Rolled Thread and is free to rot 


SEMS ARE AVAILABLE FROM THE FOLLOWING MANUFACTURER 


(handler Products Corp. Eaton Manufacturing Co. The National Screw&Mfg.Co. — Scovill Manufacturing Co. Stronghold 
Cleveland, Ohio = Reliance Division Cleveland, Ohio Waterville Division  - Screw Products Inc. 
Massillon, Ohio New England Screw Co. Waterville, Conn. Chicago, lil. 
Continental Screw Co. x Keene, N. H. . ae oe 
New Bedford, Mass. The Lamson & Sessions Co. _Pheoll Manufacturing Co. Pn ysis ae American Screw Co. 
~ Cleveland, Ohio ; Chicago, lll Providence, R. |. 
Corbin Screw Division : : 
Tw Ame ican Hardware Corp.  -—-“ National Lock Co. t Steel Co. of Canada, Ltd. Central Screw Co. 





Oe Circuit 


Transformers. 


For general machine light- 
ing, signaling or the opera- 
tion of 115 volt apparatus 
from power circuit. 


Py ee en Westinghouse Electric Corp 
460/230 primary—115 gos and oil ignition. | Fig. 16—The all-steel frames of the Life-line motors 
nnay are welded of many components. The cylindrical 
frame, endbells and bearing housings, feet and ter- 

minal housing, are all welded. 


DONGAN ELECTRIC MFG. CO. 


2979 Detroit 7, 
Franklin 


smooth surface which requires no subsequent machining, 
grinding or finishing. 
DONGAN Even though relatively few examples have been cited, 
g ) I 

— | the manufacturers active in this field have found that 
excellent results are obtainable in the design of rotary 
electrical equipment by the use of d-c or a-c metallic arc 
or d-c carbon are welding if the welding is considered 
at the inception of the design and if the welding process 
is controlled properly. Then arc welding becomes a 
true production tool capable of producing a superior 
product at reduced cost. 

The following companies, who are active in the field, assisted 
in the preparation of this article: Dresser Manufacturing 
Division, Dresser Industries, Inc., Bradford, Pa.; Electric 
Machinery Mfg. Company, Minneapolis; Forbes and Myers, 
Worcester, Mass.; Kato Engineering Company, Mankato, 
Minn.; The Lincoln Electric Company, Cleveland; Lukenweld 
Inc., Coatesville, Pa.; General Electric Company, and Westing 
house Electric Corporation. 





EASY-FLO AND SIL-FOS RINGS 
FOR FAST PRODUCTION BRAZING 


For maximum economy in FAST PRODUCTION 
BRAZING use KRIEG produced rings, washers, 
disks, and other shapes made from EASY-FLO, SIL-FOS, 
COPPER, PHOS COPPER, SOFT SOLDER and ALU- 
MINUM. Standard and special shapes and sizes to 
meet your particular requirements. Speedy deliveries 
in any quantities, low cost, plus dependability. For 
quotations state alloy, shape, size and quantity. Send 
sample parts to be joined, if practical. 


Space F. 180 Atlantic City Expo- 
sition November 18th to 22nd 


CHARLES W. KRIEG COMPANY Westinghouse Electric Cor 

a a ere Fig. 17—Endbell and bearing housing clamped in a 

fixture and being welded together as they are rotated 
under an automatic welding head. 
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specify RELIANCE spring lock washers 


lock-washer equipped. 


WOOD SPRING 


ee x Products efficiently engineered are spring- 
KANTLINK . 


NON-LINK KNOLINK Reliance Spring Lock Washers compensate 

POSITIVE 
= for looseness between component parts of bolted assemblies 
DOUBLE Colt resulting from expansion, contraction, stresses and wear. 


Gg iitnitinain Reliance Spring Lock Washers are used as a hardened 


thrust bearing with a lock nut, standard nut, bolt or screw. 
WIDE BEARING 


aia For product service, efficiency and economy, specify Reliance 

mycrome Spring Lock Washers for all vital points in bolted assemblies. 

CO Their non-fatiguing, automatic reactive pressure keeps bolts 
tighter longer. 


WRITE for Folder 5A and learn how Reliance Spring 


Lock Washers ‘‘keep tension there in spite of wear”. 


Society of Automotive Engi- 
neers. American Standards 


Association. American Soci- 
ety of Mechanical Engineers. : oO 
Government Agencies and 
Large Industrial users. SPRING 
Bee RELIANCE DIVISION tack 
E AT e) INI Office and plant MASSILLON, OHIO 
Sales Offices: New York * Cleveland » Detroit + Chicago * St. Lovis * San Francisco * Montreal 
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tagged for the big jobs! 


HEXACON 


Sees te 
SOLDERING 


Follow the leaders — and 

you'll vse HEXACON! For 

rugged, heavy duty work or 

for light, intricate work...for 

continuous production or 

hard-to-get at work... here’s 

the answer. One reason is 

“Balanced Heat” — dissipating 

excessive element-impairing 

heat —and minimizing element 

-burn-outs and tip replacements. 

Another, is their light weight and 
efficiency. 


LITERATURE AVAILABLE — The com- 
plete HEXACON line of screw tip 
and plug tip irons from 40 to 700 

watts, and with tip diameters ranging 
from %” to 1%”, is fully illustrated and 
described. Write today; no obligation. 


HEXACON ELECTRIC COMPANY 


177 WEST CLAY AVE., ROSELLE PARK, N. J. 


HEXAGON 


CLE GRO ae Ghee RROD MEG ae gt BS 


TYPE P-150 
(illustrated) 





Recent Changes in an Established 
Design for a Home Laundry 


(Continued from page 134) 


Any suds creeping up the straight branch of the wat. 


| inlet manifold are influenced by the pull of the curved 


branch. As they reach the sump at the confluence of tie 
branches, they are pulled down the curved branch and 
into the tub again. 

The big problem in laundering is not the washing, but 
the elimination of the soap and suspended soil. One 
can wash clothes well in 10 minutes, but it takes ap- 
proximately twice as long to remove the suspended dirt 


| and suds. Coincidentally with the change from the side 


to top fill, Bendix engineers were able to provide two 
deep rinses, in addition to the initial spray-rinse, thereby 
making the rinsing more thorough. 

In the pre-war machine, the rinsing operations were 
in the following order: Spray-rinse and spin, a deep 
rinse, a spray-rinse and spin. The new cycle is: Spray 
rinse and spin, deep rinse and spin, deep rinse and spin 
During the deep rinses the water is retained in the tub 
as the clothes are tumbled in and out a total of 221 
times. A large amount of soap and soil is removed from 
the tub by the assured spray-rinse, which flushes away 
the top blanket of suds from the tub and exterior sur- 
face of the cylinder. The balance is removed by the 


| two deep rinses. 


Another alteration in the post-war Bendix washer 
was the redesign of the cylinder. The four baffles, which 
previously were formed as part of the tub, now are 
welded to the cylinder around its periphery. More 


| fully defined and running the full length of the cylinder, 


the “tumblers” promote a greater tumbling action. Con- 
siderably increased were the number of perforations in 


Fig. 7—Manifolding device, looking up from rear 0 
tub, showing the different shapes of the two branchvs. 
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N Measured PEP’ 


. for motive POWER 


When you need springs to run things, let 


| Wallace Barnes show you how power in 


) specified amounts can be built into springs 


for long-lived, accurate duty. Quality starts 

in the spring steel (also a Barnes product) 
~ and governs every step in production. Per- 

formance results, accumulated through the 

years, are ready to apply to your individual 
_ requirements. 


For fine mechanisms or instru- 
ments, get specially designed 
Hairsprings made by F.N. 

| Manross & Sons, another 
Division of Associated Spring 
Corporation. 


SPRINGS 
SMALL STAMPINGS 
WIRE FORMS 


SPRING STEEL 


ce 
—— eae and Power 


WALLACE BARNES COMPANY _ Bristol 


Division of Associated Spring Corporation Connecticut 
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...18 THIS your 
cleaning problem? 


Coloring Copper Alloy 
And Brass Surfaces 


To get the color-finish on copper and brass alloy 
parts that has durability plus consumer appeal, 
surfaces must first be chemically-clean. 


For this important pre-cleaning job, use special- 
ized Oakite cleaning and conditioning materials 
and techniques. Your nearby Oakite Technical 
Service Representative will help you set-up the 
pre-finishing treatment best suited to your pro- 
duction requirements. And you can bank on his 
effective, low-cost recommendations because 
they’re based on a careful study of the kind of 
deposit to be removed, your available equipment, 
production quantities and other pertinent con- 
ditions. 


Check with him TODAY. Or, if you prefer, 
send for technical data designed to show the 
way to A-1 color-finish. Both, Oakite Service 
and literature—yours for the asking! 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representotives Conveniently Located in All Principal 
Cities of the United States and Canada 


AU 06 te 





MATERIALS - METHODS - SERVICE FOR EVERY CLEANING REQUIREMEN 


































Let 2 WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 











PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS e@ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 


WELD - BILT 
Portable Elevator 


SA ee 


3 eT ee 
Materials Handling Engineers 





233 Water St., 
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Fig. 6—Spray tube and bracket at top of machine, 

showing air gap where water enters the manifold in- 

side the tub. A shield between the tube end and the 
soap opening catches any spray. 


the cylinder, made possible by this construction. 

Changes were made in the timer to accommodate the 
new rinsing cycle. Also, the escapement mechanism 
was redesigned in order to use the greater power avail- 
able in the clock. This in turn made possible greater 
pressure between electrical contacts. Current models 
have redesigned solenoids. Coil impregnation material, 
if overheated, can never reach the armature and caus 
it to bind. Aluminum is used for transmission housings 
and motor end-bells for the first time, reducing weight 
and following the trend towards making use of alumi- 
num alloys developed during the war. 


Glass-Bonded Mica— 
Its Development and Use 
‘Continued from page 109) 








this fact, machining of transfer moldings is not recom- 
mended. Cracks, chips, and irregular edges usually 
result. 

In the table of properties the characteristics of six 
glass-bonded mica formulations produced by three ma 
ufacturers are listed. There are no significant electri 
differences between the compression and transfer mold 
ed products, although the higher dielectric constants « 
the latter are indicative of the higher glass content. The 
choice of compression or transfer molding is therefor 
not dictated by electrical requirements but is governed 
by physical and economic factors. 

The higher glass content of transfer moldings has, 
as would be expected, a noticeable effect on the physical 
properties. These materials are harder, more brittle, 
less flexible than compression moldings. The impact 
strength is appreciably lower. Because of these charac- 
teristics it is not desirable to transfer mold long strips 
or rods or plates of large area. On the other 
brittleness and lack of flexibility are not serious short- 
comings in small, compact pieces or insulators of reasot 
ably heavy cross-section. 

The water absorption of glass-bonded mica is pra 
tically nil but an apparent water absorption whic! 
directly proportional to the roughness of the surfa 
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INTERESTED 
IN LARGE PLASTIC 
PIECES ? 


Dispelling the time-worn theory that 
large molded plastic pieces are imprac- 
tical and uneconomical, these Admiral 
phonograph and radio-phonograph 
cabinets effectively demonstrate that 
large products as well as small can be 
molded of Durez phenolic plastics. 

The bigger cabinet (right) when as- 
sembled contains a five-tube radio and 
automatic record player. The molded 
Durez body weighs 914 pounds and the 
cover 34% pounds. This makes a total 
cabinet weight of only 13 pounds. 


Radio Frequency Preheat 


Compression-molded in a 400-ton 
press, the special Durez compound 
used in this larger unit is preheated 
by radio frequency. This modern 
method of production facilitates the 


molding operation considerably and 
results in the strong, attractive cabi- 
net shown. 

The smaller unit, Admiral’s automatic 
record player, is also molded of Durez 


but in a 300-ton press. 


Why Plastics? 
The progressive Admiral Corporation 
experimented and found that for top 
quality cabinets of this type—having 
light weight and an integral, lustrous 
finish, plastics were better suited than 


any other material. 


Why Phenolic Plastics? 
The excellent moldability, impact 
strength, eye-appealing finish, and the 
non-resonance of phenolic plastics 
proved the decisive factors in the choice 
of these most-versatile-of-all-plastics. 


Why Durez Phenolic Plastics? 
As specialists in the production of 
phenolic plastics for the past quarter 
century, the Durez staff have developed 
more than 300 multi-propertied Durez 
phenolic molding compounds from 
which to select the plastic that pre- 
cisely fits the job. 


Write for Free Booklet 


“Machining Data on Phenolic Plastics” 
is an informative manual which covers 
all the standard machining operations 
encountered in the average plant. Write 
for your free copy. No obligation, ot 
course. Durez Plastics & Chemicals, 
Inc.,611 Walck Road, North Tonawanda, 
New York. &xport Agents: Omni Products 
Corporation 40 East 34th Street, New Work 
16, N. ». 
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THOMASTRIP coveve ine your 


Look at the thousand and one articles in your 
wife’s pocketbook— compact, cigarette case and 
lighter, lipstick container, nail file, costume jewelry, 
pencil, and change purse. Many of these, and even 
the frame of the purse itself, may be made of 
ThomaStrip. The wide range of properties and fin- 
ishes of Thomastrip has placed this specialty steel 
in universal use for decorative or functional pur- 
poses. Better investigate its versatility, cost-reduc- 


ing possibilities, and adaptability to your product. 


Why i. 


steel beyond the usual scope of use. It is avail- 
able in a wide range of finishes, coatings, special 


. because ThomaStrip extends the benefits of 


tempers, and analyses... in electro-coated zinc, copper, nickel, 
and brass . . . hot dipped tin and solder . . . lacquer coated in col- 
ors...uncoated precision strip...carbon and alloy specialties. 


THE THOMAS STEEL CO. - WARREN, OHIO 


COLD ROLLED STRIP STEEL SPECIALISTS 


be measured. The practical effects of such appa: 
absorption when the surface is rough are high loss fac 
and low surface resistance. The harmful effects 
aggravated by deposition of dust and other atmosphe 
contaminations. 

As discussed previously, the glass used in the prod 
tion of glass-bonded mica must have a low soften: 
temperature. A low temperature glass, by its nature, 
cannot have the chemical stability of a high-temperature 
Inferior chemical stability results inevitably 
decomposition of a glass when it is in contact with a 
and alkaline solutions. Consequently, the resistance 
glass-bonded mica to attack by acids and bases is jx 
In some instances incorrect use of acid soldering flux 
can cause sufficient deterioration to lower the surface 
resistance to undesirable levels. Care must be taker 


glass. 


electroplating insulators with metal inserts or attac! 
metal parts since a strongly acid or alkaline plating s: 
tion can cause serious surface deterioration, 

In the process of compression molding glass-bon 
mica sheets a fairly pronounced semi-laminated stru 
ture is obtained. This results from the fact that mica 
even after grinding retains its form of flat plates. Under 
the action of pressure each mica plate tends to present 
its flat surface to the line of pressure. The result is 1 
true lamination in the sense of definite planes of 1 
particles parallel to the large surfaces of the sheet. 
structure resembles that of a viscous liquid in w 
small flat plates are floating with their surfaces parallel 
to the bottom of the containing vessel. Highly ret 
measurements would undoubtedly show directional \ 
ations in electrical properties, but standard methods 
test fail to disclose chese. 

There are, however, two practical consideratio 
importance. In certain machining operations ther 
less possibility of damage to the insulator if the wor! 
done against the “grain” of the material. More sig: 
cant perhaps is the fact that the semi-laminated structu 
makes it impossible to use thin-walled machined tules 
or bushings in high-voltage applications because 


Electronic Mechanics, Ine. 

A variety of electronic tube sockets made of molded 

Mykroy. Contacts are plated phosphor bronze or 
beryllium copper. 
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Good Sales Point for Portable Tools 
—A CORD JACKETED WITH 


RESISTS WEAR 
Gives a tough, flexible armor 
to the cord. Resists wear 
and abrasion, cutting and 
chipping 


FLAME RETARDING 
Neoprene jackets can be 
compounded to meet new 
Pennsylvania requirements 
for flame resistance in mine 


ss 


Ses 


RESISTS OIL 


Stands up under contact 
with oil and gasoline. Re- 
sists most solvents, chemi- 
cals and acids. 


10-year exposure tests have 
proved neoprene jackets 
stand up under sunlight 
and weathering. 


RESISTS OZONE 
Protects insulation against 
deterioration from ozone, 
oxygen and air. 


R : 
RESISTS HEAT 
Does not soften at elevated 
temperatures. Successfully 

used at 180-250°F. 


Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


* High tensile strength, resilience, low permanent distortion. 

* Tough and durable, resists abrasion and cutting. 

* Superior resistance to sunlight, aging, ozone, and heat. 

* Resistance to deterioration by oils, solvents, chemicals, acids. 
* Superior air-retention, low permeability to gases and fluids. 
+ Special compositions are flame-retarding, static-conducting, * 


flexible at low temperatures. 
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NOW that the “‘sellers’ market’’ is showing 
signs of slackening, you can plan ahead for 
competitive selling by making sure the 
cords on your portable tools are jacketed 
with neoprene. Your Sales Department will 
realize the added prestige accorded your 
product because of this plus value—when 
repeat orders come in. 


You'll be on sound engineering ground, 
too—for a good tool deserves a good cord, 
and you get the best when you specify a 
neoprene-jacketed cord. 


Write for your free subscription to The 
Neoprene Notebook. Packed with information 
about new or unusual neoprene applications 
—which may give you valuable new ideas. 
Back issues on request. Rubber Chemicals Divi- 
sion F-11,E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 


For Better Equipment, Specify 


DU PONT NEOPRENE 


The VERSATILE Synthetic Rubber 


BETTER THINGS FOR BETTER LIVING 
. . +» THROUGH CHEMISTRY 





ASK FOR A RYERSON STOCK LIST 


Guide to prompt 
steel delivery 


ALSO MACHINERY & TOOL CATALOG 


Products in Stock: 


Bars Boiler Tubes and Alloy Steels 

Structurals Fittings Allegheny Stainless 

Plates Reinforcing Steel Tool Steel 

Sheets and Accessories Babbitt 

Strip Inland 4-Way Floor Welding Rod 

Mechanical Tubing Plate Bolts, Rivets, etc. 
Machinery and Tools 


JOSEPH T. RYERSON & SON, Inc. 


Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


RYERSON 


Do your insulators call for a material with a 
low-loss factor, high dielectric and mechani- 
cal strength, one that may be machined, 
drilled, threaded or tapped to close toler- 
ances? LAVITE Steatite Ceramics meet these 
broad service requirements, hence are ideal 
for tube sockets, crystal holders, coil forms, 
bushings, and similar rf. applications. 


Formula SI-S provides a compressive 
strength of 96,000 lb./sq. in. At 1 meg. fre- 
quency, the loss factor of this body meas- 
ured only 0.016. 


Would you like samples for your 
laboratory testing? 


hattanooga I, Tenn 


Wa UL 








machining causes small cracks along the junctions of 
mica and glass. These points should be borne in mind 
by design engineers. As a rule, transfer molded mate- 
rial, because of the disturbed and irregular internal 
structure as well as the absence of machining, is not 
subject to this limitation. 


APPLICATIONS DESCRIBED 


Despite the drawbacks just discussed, glass-bonded 
mica is still one of the most versatile insulating materials 
manufactured téday. High cost alone prevents the 
displacement of many ceramic and organic insulators 
by glass-bonded mica. This price differential is dis- 
appearing as new production methods are developed. 

Comparison with other types of inorganic insulation 
as well as with the organic plastics brings out the cate 
gories in which glass-bonded mica is presently or 
potentially important. Porcelain and steatite are high- 
temperature ceramics, and the dielectric losses of 
steatite are much lower than those of porcelain. Both 
products are shaped by forming a plastic mixture, a 
damp powder, or a wet casting into the desired con- 
figuration, drying, and then firing until hard and stone- 
like. Dimensional shrinkage and distortion are inevi- 
table, and precision tolerances are not obtainable. Be- 
cause of the high temperatures required, as well as a 
considerable difference in expansion coefficients, metal 
inserts are rarely incorporated into the insulation. Glass- 
bonded mica, on the other hand, with electrical prop- 
erties much superior to those of porcelain and equal to 
those of nearly all steatites, can be machined or molded 
to tolerances of 0.001 in. (sometimes closer) and inserts 
of common metals can be molded directly into the insu 
lator. The dielectric strength of glass-bonded mica is 
higher than that of porcelain and steatite, and _ this 
material should therefore find extended application at 
high voltages. 

Glass is an excellent insulator but it suffers from 
excessive fragility. Tolerances cannot be held closely 
and machining is both costly and laborious. Glass-metal 
assemblies, hermetic or otherwise, can be made but 
generally only by the use of special alloys which match 
reasonably well the expansion characteristics of the 
glass. 

Because of low cost, adaptability to machining and 
molding, and physical ruggedness, organic materials, both 
thermosetting and thermoplastic, have found extensive 
application in the electrical field. Where a plastic is 
not performing satisfactorily, however, glass-bonded 
mica should be considered. With this material necessary 
dimensional tolerances can be obtained as closely as 
with plastics, and, once obtained, there are no changes 
due to cold flow and none from heat distortion unless 
the temperature reaches the neighborhood of 700 F or 
above. There is no water absorption and consequently 
no dimensional changes from this cause. Since the com- 
position is completely inorganic, no possibility of car- 
bonization in high voltage fields can occur. Because of 
its hardness, glass-bonded mica is ideal where metal 
contacts must be inserted into an insulator and the 
assembly machined to a smooth surface. 

Insulators machined from compression molded glass- 
bonded mica sheets and rods have been used for many 
years. In numerous cases these parts can be produced 
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; A REVOLUTIONARY APPLICATION OF A BASIC MECHANICAL PRINCIPLE 


It is something short of sheer magic to watch a 
Mercury Automatic Clutch at work. Take the Mercury 
Midget Clutch, for instance. Less than a spoonful 
of mercury is needed to actuate it . . . to retard the 
engagement of the clutch for a second or more, 
but long enough to permit the motor to come up to 
full speed before any load is applied. 


There are over five million American housewives 
waiting for new washing machines, electric refrig- 
erators, garbage disposal units, automatic garage 
door openers, etc. They will be interested in any 
feature like a Mercury Automatic Clutch which 
eliminates burned-out motor windings, flickering 
lights, blown fuses, and fire hazards. Alert manu- 
facturers are installing Mercury Automatic Clutches 
on their appliances and telling prospective cus- 
tomers about them. 


Standard Mercury Automatic Clutches are available 
for electric motors from % h.p. to 15 h.p. and for 
internal combustion engines. Write for literature. 


Se 
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iWA T at reasonable cost by means of multiple-spindle dr'|| 
R at SOLVED THIS | presses, hand screw machines, and other production 
| equipment. The new opportunities opened by transfor 
TOUGH FASTENING PROBLEM molding, however, require discussion. Certain appli 
| tions are described below in both the power and hi 
| frequency fields. 
Power frequencies. Spacers used in relays and mul 









position lever switches for calculators and other tyy 
Y of business machines are not required to meet seve 
SSS electrical conditions. Punched phenolic plates are ge 
RRR ww“ erally the matertal chosen. Moisture absorption, ho 
ever, causes the spacers to expand, and the accumn 









lated expansions of a dozen or so spacers in a stack can 






cause difficulties and damage. In this instance first 

cost of the spacers is low but maintenance of the ma 

rail wtgniied of spaced double walls on ae | chines over a period of time becomes an appreciable 
backs was too complicated and awkward; air 
circulation was faulty. This problem was solved 






| item. Transfer molded glass-bonded mica spacers have 






with a 10-24 thread aluminum Rivnut with a %” been found to be free of all difficulties except for a 
spacer head. Using simple header tool, Rivnuts | word of caution to the assemblers of the relays who 
: : «car 77° aorta. s . . : e 
were inserted in sheet “A” and upset. With match | might exert too much force by means of screw drivers 


ing holes of outer sheet “‘B’’ in place, scre-v attach- an : ; ‘ ; 
ain et ame ane -omomed or other tools. The first cost is considerably higher but 


into the strong threads of the Rivnuts. replacements during the life of the machine are prob- 
Air could circulate freely, fire haz- i | ably unnecessary. 
ards were reduced. Panels and other insulating shapes for precision 
NEW “RIVNUT DATA BOOK” includes : | measuring instruments are an excellent application for 
illustrated uses, types, tools, test date. | glass-bonded mica. Good electrical properties, freedom 
: Perhaps your fastening problem will : = 
be answered in these 40 fact-packed iy ; ' , 
pages. Write to ee | more than counteract the slightly higher cost in com 
parison with other materials. 
Glass-bonded mica can be utilized advantageously in 
transformer design and construction. A good applica 













from water absorption, and close dimensional tolerances 














| tion here is the use of rugged terminal assemblies (see 

ne = 1 hermetic seals below). There are also. other uses. A 
| manufacturer of high-voltage transformers, for in 
stance, could not prevent arcing from a coil to the metal 








GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 








* 
SPECIAL ac, vc 
& universa. MOTORS 










For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 



















@ @ High speed movie camera is used as effective re- 
search tool by Westinghouse Electric Corp. Operator 
(lower left) is filming at 4500 fps an electrical apparatus 
cabinet at split second when the cabinet is being subjected 


7 i 7 '¢ T BE | '¢ S 4 7 a " A ‘ay f ‘een to a 5500-ft-lb impact test from a 3000-lb hammer. When 


films are projected at 16 fps, failures can be readily 
212 SOUTH STREET, STAMFORD, CONN. analyzed and studied in considerable detail. 






















ELECTRICAL MANUFACTUR!NG 





WH #5373 
flexible plastic tubing 


Here is another application where this improved Irvington formu- 
lation .. . Fibron #5373 ... solves an electrical insulation prob- 
lem involving high temperatures. Hot cement, used to seal the 
#5373-covered heating elements, has no effect on the flexibility 
of this unusual plastic. When the heater is in use, the tubing 
withstands. continuous operating temperatures as high as 85° C. 
#5373 possesses the electrical, mechanical, and. chemical prop- 
erties which distinguish all Fibron tubings. Some of these are: 


Dielectric Strength (.020” wall) wet..1000 V.P.M. 
dry..1000 V.P.M. 


Tensile vena P.S. 1. * Approved by Underwriters’ Laboratories 
Life at 105° C. for this application 


: lal ie : . $hort lengths of Fibron #5373 are used to 
Fibron #5373 tubing is available in all standard protect the conducter leads ow the heating 


B & S wire gauge sizes, in six brilliant colors, in element of the Electra-Serve, manufactured 

; ‘ : i me by Electrical Industries, Inc., Newark, N. J. 
heavy wall thicknesses if required—in 36 lengths, This bottom view of the unit shows where the 
hot cement seals over the #5373 insulation. 
Withstanding this heat and high operating 
temperatures, #5373 tubing retains its flexi- 
bility and high dielectric strength. 


coils, or cut pieces. 


Test this unusual product now. Generous samples and additional 


technical information gladly sent on request. 


RVI bc GC TO Pe Varnish and Insulalor Company  \RVINGTON 11, NEW JERSEY, U.S.A. 


Authorized distributors in: BALTIMORE - BLUEFIELD, W.VA. - BOSTON - CHARLOTTE - CHICAGO - CLEVELAND + DALLAS - DENVER - LOSANGELES - MINNEAPOLIS 
NEW HARTFORD, N.Y. + WEW YORK » NEW ORLEANS - PHILADELPHIA - PITTSBURGH - ST. LOUIS - SAN FRANCISCO - SEATTLE - HAMILTON, ONT., CANADA 
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case, regardless of dielectric oil or compound employed, 
without making the dimensions of the unit much larger 
than desired. By lining the inside of the metal case 
with thin sheets of glass-bonded mica he was able to 
keep the size of the transformer within required limits, 
Glass-bonded mica also makes very satisfactory covers 
for transformers. 

Machined or molded washers, bushings, and small 
special shapes find numerous applications in rheostats, 
resistances, and similar units which heat up apprecial)ly 
in service. . 


NOW 
AVAILABLE 


é 
* sianialeedilaainienadiasial 


CAT. No. 173 . 
10 Amp. 250 V.—15 Amp. 125 V. 


ea . ca en ia ete 


Le. * 
856. U.S. PAT OFF. 

In the power generating field and in industrial power 
distribution systems glass-bonded mica can serve as 
brush holders, commutator insulating segments, panels, 
arc shields, and many other parts which are subject to 
severe electrical and mechanical usage. 

An interesting utilization of glass-bonded mica is in 
the manufacture of small portable space heaters in which 
the heating elements are molded into a sheet of the 
insulator to form an integral unit which needs only 
mounting and decoration to be complete. Asbestos 
compositions and similar materials are water absorbent 
and tend to crack and disintegrate with repeated heating 
and cooling. Glass-bonded mica is not subject to these 
drawbacks, and it has the further advantage that the 
smooth surface takes paint very well. These heaters 
have been introduced abroad but are not yet made in 
this country. 


COE) oN RT 


Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
mode. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


There are two applications in which glass-bonded 
mica should be used with caution or not at all. In the 
first case, because of poor acid resistance, the material 
is not suitable for storage battery cases or plates. 
Secondly, because of softening-point limitations, this 
insulation is not a good choice for cores for heating 
elements for electric ranges and hot plates, irons, radiant 
heaters, etc., where the wires, coils or ribbons reach 
incandescence. Blistering and gradual breakdown result. 

During the war, molded glass-bonded mica connecto1 
he most satisfactory type in 
aircraft ignition systems, and this use will no doubt 


commen orem ene a, 


sleeves were found to be t 


gc a i nail oasis es ™ 


Clomp which is riveted Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections odd contacts will make 


connot move is odjust- 
able to oll wire sizes 
ond offords absolute 
stroin relief. 


greatly to the strength 
of the bokelite case, 
which con thus with- 
stond high pressures. 


satisfactory contact at 
all times without tom- 
pering with the 
blodes .. . 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Porallel ground wire). 
Cot. No. 173G—Same as 173 with .187” ground hole + ? 4 
thru side of bakelite for use with Blades). a. | 


Ss 
ie 
4 


ideal for use on Extension Lights ® Portable Equip- ‘eS 
ment ® Vacuum Cleaners ® Toasters ® Electric es i % 
Heaters ® Motors © Heater Cord Sets © Irons ® 
Medical Equipment ¢ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers © Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


VR aaa ee 


INC. 


@ @ First motor to come off production lines at General 
Electric Company’s new plant at San Jose, Calif., is 
being inspected by group of company executives at G-E’s 
Schenectady, N. Y., plant. Motor is new addition to 
company’s Tri-Clad line and is a 1'%-hp, single-phase, 
vertical induction type. Left to right are: Elliott Har- 
rington, manager of Induction Motor Division; C. H. 
Lang, vice-president and manager of sales, Apparatus De- 
partment; J. W. Belanger, assistant manager of sales, Ap- 
paratus Department; and W. H. Henry, assistant manager 
of Industrial Divisions, in charge of Motor Divisions. 


76-82 Coit Street 


626 W. JACKSON BLVD , CHICAGO 6, iLL 


Irvington 11,N. J 


CHICAGO OFFICE 
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hort route for answers to many 


FASTENINGS PROBLEMS 


Fill out the coupon below and mail it—for the shortest route to 
answers to many fastenings problems. Maybe you think that cold- 
forging wouldn't save for you—but if you use large quantities of 
fastenings, get the facts on what Scovill can do. You may be 
surprised at what can be done—economically. For production ef- 
ficiency, also contact Scovill for SEMS Washer Screw Assemblies, 
PHILLIPS Recessed Head Screws, and CLUTCH HEAD Screws. 
Mail the coupon today! 
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SCOVILL MANUFACTURING COMPANY 
| WATERVILLE SCREW PRODUCTS DIVISION 
| WATERVILLE 48, CONN. 
Please have your sales engineer call with more information on: 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE procuers DIVISION 


() Special Cold-forged Fastenings 
(_] SEMS Washer Screw Assemblies 
(_] PHILLIPS Recessed Head Screws 
(_] CLUTCH HEAD Screws 


WATERVILLE 48, CONN. cca TEL. WarerBuURY 3-315! 


NAME 
NEW YORK, Chrysler Building © DETROIT, 6460 Kercheval Avenue « CHICAGO, 135 South , COMPANY 


LaSalle Street » LOS ANGELES, 2627 South Soto Street « SYRACUSE, Syracuse-Kemper Insur- | ADDRESS 
ance Building ¢ CLEVELAND, Terminal Tower Building « SAN FRANCISCO, 434 Brannan Street 
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@ IT COSTS LESS 
@ IT’S SMALLER 


NEW @ IT'S LABOR-SAVING 
P{Sseletroni< 5S A 


MINIATURE 


SELENIUM RECTIFIER 


Ons STUD, two quick soldered connections and it's in! Usually 
costs less than the tube and socket it replaces. Compact—less than 
1 cubic inch! Instant starting, cooler operation and longer life. 

Radio Receptor, famous for Seletron built-on-aluminum selenium 
rectifiers now offers this MINIATURE unit to replace rectifier tubes 
in radio sets, amplifiers and other electronic devices. 

Clicks with radio users because it has no fragile parts . . . elimi- 
nates rectifier tube replacements... helps batteries last longer. 

Submit your problems. Write for details. 


*Reg. Trode Mork 


SELETRON 


Selenium Rectifiers 
for Radio Circuits 


“ “a | Ae 


DOUBLER CIRCUITS 


HALF WAVE 


ene awe ee ae = 


“Radic Receptor Co., inc., Dept. S- t 
so Gon $0 Oo, Gee en oe at. i SELETRON DIVISION 


Rectifes 7 on new minionwre Selevron RADIO RECEPTOR CO..Inc. 
00 neem COG ' 

tt RP Since 1922 In Redic ond Electronics 
Qe : 251 W. 19th St. © New York 11, WY. 
Once RD a Ree i 
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continue. Passenger and freight motor vehicles wovld 
probably give improved performance with glass-bonded 
mica in the ignition systems, but the material is not 
recommended for the manufacture of spark plugs le- 
cause of the high temperatures involved. 

High frequencies. It is doubtful if radar and other 
forms of equipment for detection, range finding, commu- 
nication, navigation, etc., could have performed as the) 
did without glass-bonded mica for critical insulation. 
Certainly at least three-quarters of the total production 
went into such equipment. Peacetime applications 
these electronic aids, as well as television and ire- 
quency modulation, will probably continue to require 
sizable quantities of this insulation, particularly in the 
form of moldings incorporating metal inserts. 

The close dimensional tolerances of glass-bonded mica 
fit it especially not only for bushings and washers but 
also for coaxial cable and transmission line insulators 

An interesting development during the war years was 
the production of diminutive radio receivers in which 
the wiring was “printed”? on an insulating plate 
means of a silk screen process.* Panels of glass-bonded 
mica would be suitable for this purpose electrically and, 
since the drilling can be done with precision, the dimen- 
sional variations due to firing shrinkage would be ab- 
sent. Silver pastes which mature below the softening 
temperature of glass-bonded mica are available and have 
been used. 


BASES AND SOCKETS 


In the manufacture of electron tubes, especially power 
tubes and special-purpose tubes of various sorts, the 
electrical requirements are such that bases and sockets 
made of organic plastics do not always perform satis- 
factorily. The difficulties are several. In some cases the 
temperature of operation is such that deterioration of the 
plastic occurs in time. Where there is high potential 
difference between lead wires, as is very often so with 
power tubes, arcing within the base may result in a car- 
bonized path between terminals. Retention of moisture 
by the plastic, especially when the temperature which the 
base attains in operation is too low to dispel the moisture, 
affects performance of the tube by electrical leakage be- 
tween terminals. Finally, very low dielectric losses are 
often necessary to assure stability of tube character- 
istics. Where plastics do not meet requirements steatite 
is used, but dimensional variations and warpage are 
disadvantages. In some instances steatite disks, with 
pins and bayonet held in place by spinning or some 
other mechanical process, are inserted into metal shells 
to form a tube base. Glass-bonded mica bases and 
sockets are now available. Metal inserts in many cases 
are molded directly into the insulation. Even when 
this is not done, the reproducible and uniform hole 
diameters and hole spacings are an important advantace. 
It is not likely that these bases and sockets will 
place plastics in receiving sets unless the cost can 
brought down to a very low level, but for other 
ceiving tubes the benefits are pronounced. For po 
and other tubes in this classification, anode and grid 
caps of glass-bonded mica are useful. 

Other applications in the communications and 


+ See “‘Elements of Radio Circuits Printed on Ceramic Plates,” ! 
TRICAL MANUFACTURING, April, 1946, page 139. 
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5 ‘) Quality Steel Opened 
@« A Great New Country... 
Less than 30 years after Columbus’ first voyage, a hardy 
little band of men burned their ships off the coast of 
Mexico and began a hazardous march inland with only 
the steel of their swords and armor to protect 
them. The natives were awed by the shining metal... 
amazed by its many qualities ...and within a few months, 
Hernando Cortez and his men were sending to Spain 


the riches of this great new country of Mexico...a 
country opened by steel. 


Quality Steel from Granite City 
-4 © e Makes Our Own Country Even Greater 


This same New World—opened by quality steel—has 
become, in the space of four centuries, the world’s great- 
est producer of fine quality steel. And steel products, 
many of them tailor-made by Granite City to manufac- 
turers’ specifications, continue to raise our standards of 
living to the highest levels the world has ever known 
in the building of a greater, more modern America. 


Ht ih, fr geil 


| 
a ey 


\ i 
HL 


Hot Rolled Sheets + Cold Rolled Sheets 
Striplates + Stainless Clad 
Tin Plate + Terne Plate + Electrical Sheets ae aes ee 
Tin Mill Products Chicago « Cleveland 


Milwavkee « Memphis 
Porcelain Enameling Sheets Houston ¢ Indianapolis GRANITE CITY STEEL Minneapolis « Moline 
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FOR SALE 


Complete, Modern 


Resistor Factory 
Equipped for 
V.E. and Cement 


Power and Wirewound 


BIG STOCK—Wire, Spools and Hardware 


Occupies 10,000 Sq. Ft. in Modern 
Factory Building — Can be Leased 


Favorable Help and Living Conditions 


GROVES CORPORATION 
CAPE GIRARDEAU, MO. 
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The most complete line of 
motorized valves . . . operate 
from push buttons or rheostats 


for remote positioning ...or automatically from 
thermostats and other measuring instruments. 
Standard types for On-Off, Throttling or Propor- 
tioning control. Splash-proof, weather-proof, 
dust-tight, explosion-proof designs available. 
Write for free Catalog A2 today. 
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lated industries are not difficult to find. The stators 
and rotors of gang switches gain from close dimensional 
tolerances and the molding of metal contacts and in- 
serts into the insulator. Bushings and washers, con- 
denser shafts, supports, and end plates are further 
applications. 

The stators of small trimmer condensers are a typical 
example of the advtantages of glass-bonded mica.  [f 
these are made of steatite the variations in dimensions 
make necessary a sorting and classifying operation as ; 
preliminary. After lapping, the electrode must he 
applied in the form of silver paste and then fired. The 
post and the terminal are assembled to the unit by 
soldering. With glass-bonded mica, on the other hand, 
the electrode and terminal are molded into the stator. 
Dimensions of the entire unit are almost exactly repro- 
ducible. Lapping brings electrode and stator surfaces 
to the same level. The only disadvantage is the fact 
that silver plating of the metal parts must be done with 
care, but this is not an insurmountable obstacle. 

Induction heating, diathermy, and X-ray equipment 
have used glass-bonded mica extensively. 

Hermetic seals. It is entirely possible to produce 
hermetic assemblies, such as eyelet terminals, multi- 
terminal headers, crystal holder bases, etc., provided the 
metal parts are as hot as or hotter than the plastic glass- 
bonded mica when it enters the mold. This condition is 
difficult to meet with present molding methods, and re- 
course is often had to impregnation with organic resins 
and lacquers to seal up any small leakage paths. This 
produces a strong, serviceable unit although it is not, 
strictly speaking, hermetic as the term is usually under- 
stood in seal technology. There are, however, no chem- 
ical and physical reasons why, with certain changes in 
method, true hermetic seals cannot be made. 

Machining vs. molding. A decision on this point is 
generally not difficult to make. If the area of the insu- 
lator is 4 sq. in. or greater it is not likely that the cost 
of the transfer molded part will be lower than that of 
the same insulator machined from sheet or rod stock. 
If the geometry does not permit machining, direct com- 
pression molding may be considered, or, if the quan- 
tities are large enough, transfer molding may be worth- 
while in order to obtain required deliveries. Where pro- 
duction requirements are high, particularly with small 
parts, or where metal inserts must be part of the insu- 
lator, molding is advisable or necessary. Where the 
semi-laminated structure of compression molded sheet 
stock is likely to prove troublesome, transfer molding 
is the remedy. 


jou 


CONCLUSIONS 


The ability to shape glass-bonded mica by transfer 
molding has greatly extended the possible applications 
of this material in the electrical industries. The chief 
drawback at the present time is higher cost than that 
of several competitive insulations. Increased demand 
for the material, together with continued and accelerated 
improvements in manufacture, will undoubtedly further 
reduce the differential in cost. 


The Cory Corp., Chicago, has appointed Edward C. Neumaf 
as vice-president in charge of manufacturing. 
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Federal specializes in upping efficiency through automatic 


welding, which offers more improvements in metal goods manu- Toty 
facture than any other single method or “tool” we know. Wherever 

metal fabricating or fastening on a production basis is a problem, 

resistance welders of one type or another usually provide a te a 


profitable solution. 

Federal makes every type of resistance welder . .. many specially 

developed by our welding engineers for highly special needs. 

Random fexamples of every-day production “step-ups” with Pf ia’ 

Federals cre illustrated at right. There's a Federal representative se 
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The use ot Jefferson Power 
Circuit Transformers in pro- 
viding for low voltage circuits, eliminates the wir- 
ing system which would otherwise be required for 
115 volt devices. Thus, only the higher-voltage, 
lower-cost circuit (230, 460 or 575V) needs to be 
installed, resulting in valuable savings of copper, 
conduit, fittings, labor, and power costs. 


Jefferson Power Circuit Transformers are the 
dry type and may be mounted on wall, post, or 
directly on the machine to provide the 115 voit 
current required for lamps. fans, control push but- 
tons. electric heating and other small, electrical 
equipment. No special vaults are required, each 
transformer being self-contained and air cooled. 


Over 30 years’ experience and production of 
transformers is assurance of 
highly efficient, long-wearing 
service. Submit your particular 
problem today. JEFFERSON 
ELECTRIC COMPANY, Bell- 
wood (Chicago Suburb), Illi- 
nois. In Canada: Canadian 
Jefferson Electric Co., Ltd., 384 
Pape Avenue, Toronto, Ont. 


New illustrated Bulletin 461-PCT 
containing detailed suggestions and 
installation applications now avail- 
able. Write for your copy today. 
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Philco’s New F-M Receiver 
Features 5-Grid Detector Tube 
(Continued from page 137) 


frequency. If the phasing or quadrature circuit is 
damped, as described above, so as to be non-critical 
with respect to frequency, and the oscillator maintains a 
constant amplitude, then the variation of frequency as a 
function of plate current is linear. 

As is well known by those familiar with wave forn 
analysis, the mean value of the plate current over any 
one cycle is approximately one-half the peak value of 
the fundamental component, since this current consists 
of a train of short pulses. This is true regardless of 
the shape of the pulses. 


BEHAVIOR OF ADVANCED F-M IN OPERATION 


Since it affects the plate current’s magnitude, the 
phase of the incoming signal with respect to the oscil- 
lator affects the oscillator frequency. This is explained 
by two considerations previously described, namely that 
the control voltage on grid 3 is the sum of the bias and 
the incoming signal, a sum dependent on the input 
signal’s phase; and further that the oscillator frequency 
is linearly proportional to the plate current magnitude. 
The net result is that the phase relationship between 
the incoming signal and the oscillator tends to change 
toward an equilibrium phase relation. 

It follows that the oscillator locks into a nearly fixed 
phase relation with the incoming signal. Consequently, 
the oscillator frequency is the same as that of the signal. 

3ut we have seen how the oscillator frequency is con- 
trolled solely by the fundamental component of plate 
current and is linearly proportional to that component. 
Hence this plate current component must vary linearly 
with signal frequency deviation. 

Also, since the mean plate current is proportional to 
the fundamental component, this mean current or audio 
output varies linearly with the signal frequency. In 
other words, the detector is directly and uniformly re- 
sponsive to deviation in frequency of the carrier wave, 
fulfilling the first requirement for an “ideal f-m de- 
tector.” 

Considering the phase relationship from another as- 
pect, if the fundamental component of plate current were 
not directly proportional to signal frequency, then the 
oscillator would not remain locked in phase with the 
signal. But actually there is a strong tendency for the 
oscillator to seek an equilibrium phase relation with 
the signal, as noted above. Thus, so long as the incom- 
ing signal is strong enough to cause the oscillator to 
lock in, the plate current must be proportional to signal 
frequency. In practice in the Philco Model 1213 re- 
ceiver, this threshold value of incoming signal required 
for lock-in is in the order of 0.5 volt. 

With the oscillation frequency of the detector, in the 
absence of a signal, adjusted to be at the center of the 
i-f band, suppose that a signal is applied at this fre- 
quency. Then the oscillator must adjust itself to be in 
quadrature with the incoming signal. Only at the in- 
stant that the incoming sine wave passes through zero 
can a plate current pulse pass through the tube without 
being either increased or decreased in size by the e‘fect 
of the signal voltage, which would change the phase ack 
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AMERICAN PHILLIPS SCREWS 
are “‘FIRST MATES’’ Cost-wise 


«+»BOTH TO BOAT-BUILDERS AND OWNERS 


In shipyards (as in automobile plants, re- 
frigerator factories—or what's yours?) 
American Phillips Screws deliver these spe- 
cial savings: Swift, sure-handed handling. 
Automatically straight driving. Protected, 
unspoiled work-surfaces. More and better 
work done far more easily. All of which 
translate into TOTAL TIME-SAVINGS 
AS HIGH AS 50%! 
And American Phillips savings reach 
straight through to the buyer of the boat. 
For these screws resist corrosion, with- 


stand vibration, remove screw-driving from 
his maintenance work, help to keep his 
craft always trim, tight, and shipshape. 


You can steer by this: American Phillips 
Screws are profitable not only production- 
wise. They’re potent sales promotion, as a 
mark of quality construction . . . and they’re 
sound sales-protection, too. You can get 
these same production and sales advantages 
in American Phillips Screws in any type or 
metal (see below) for any fastening re- 
quirement. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois Street 


AMERICAN] 11 


PHILLIPS Soeows == 


Detroit 2: 502 Stephenson Building 
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toward quadrature. Actually, of course, there are tivo 
such instants—when the sine wave passes through z«ro 
—in each complete cycle, but only one corresponds t: a 
stable lock-in condition. The other effectually repels 
the pulse in phase until it moves to the stable conditi 
This situation is shown in Fig. 3 which illustrates 
variations in the size of plate current pulses resulting 
from typical conditions of phase difference between ‘he 
oscillator and incoming signal. 

If the signal frequency changes to a new value within 
the i-f band, the phase slowly changes until a new 
plate current is established consistent with the new 
signal frequency. With a large signal, only a very small 
phase variation between oscillator and signal suffices to 
reach equilibrium; with weak signals, the variation oj 
phase is greater. If the signal is too small and the 
frequency deviation too great, no phase may exist at 
which the instantaneous grid potential is sufficiently 
different from the bias potential to produce the required 
plate current. In such a case, the oscillator will fall 
out of synchronization. The signal strength required to 
MIDGET Double- maintain synchronization varies directly with deviation. 
reine date Suppose that, while the frequency is off center, the 
vA amplitude of the incoming signal is varied. The only 
effect will be that the oscillator phase readjusts itself 
continuously to maintain the plate current demanded 
by the frequency. 

As may be seen from this discussion, the advanced 
f-m circuit functions as a detector with an extremely 
linear response to frequency modulation and with no 
response of the mean plate current to amplitude modula- 
tion, so long as the incoming signal is large enough to 
synchronize the oscillator. 


4 C.T.C. MIDGET TERMINAL LUGS Fig. 4 shows plate current vs. frequency charac 
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The Answer to Hundreds 
of Wiring Jobs... 

























Now you can be sure of having firmly swaged 







“ terminal posts in the most confined spaces. That’s 
VA because these tiny, easy-to-solder, silver-plated 
| 7 > brass C. T. C. Lugs are tested for tolerance to 






+.002” and seat solidly in the board. 
One of the few possible electronic and electrical 
applications listed here might give you an idea... 








Airport, Aircraft & Airway Equipment... Communi- 


| cations Systems ... Electro-Medical Apparatus... 
yy Ignition Equipment... Telegraph Apparatus... 
SS 








Wiring Devices 







Besides the cataloged lugs, several non-standard 
toolings are available for quantity production to 
meet unusual conditions. Or, we can quickly pro- 
duce to any specification you desire. 

A new C. T. C. Catalog is on the press. Write for 
your copy today. 
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CAMBRIDGE THERMIONIC CORPORATION for various adjustments of phasing or quadrature 
i ie a circuit A, Fig. 1. 
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G-E SELENIUM RECTIFIERS 


Savings in both space and weight are features of G-E Selenium 
Rectifiers. Engineered and produced in a wide choice of sizes 
Selenium Rectifiers, 4 volts, 0.1, | and capacities, they do a big job where limited space is a 
milliamperes d-c ‘| E 
factor. They're designed to withstand extreme variances in 
ambient temperatures, humidities, atmospheric pressures. 
They can be depended upon to deliver faithful service in 
series, parallel, and series-parallel circuits. G-E Selenium Rec- 
tifiers are noted for long and economical service. Write for 
- booklet, “G-E Selenium Rectifier Stacks.” Section A 11-1112, 
' Selenium Rectifier, 60 volts, 1 amp, d-« 


Appliance and Merchandise Department, General Electric 


Company, Bridgeport, Connecticut. 
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teristics for various adjustments ot phasing circuit 
At a, this circuit is tuned for quadrature, while wa 


STEP- TRAN § FO R M F RS forms at b and c demonstrate the effects of mistuni: 
Note that the correct adjustment does not give t 


STEP-nown 







| greatest lock-in range for a given incoming signal ; 
All 50/60 cycles | slightly detuned adjustment, as at c, provides son 
what greater lock-in range. 


2 KVA: 2 to1 ratio Should it be desired to reduce the residual respo1 
to a-m signals and it be uneconomical further to redu 


STEP-UP—115 to 230 Volts or 230 to 460 stray capacities, the receiver designer may wish to u 
Volts. the neutralizing: circuit shown dotted in Fig. 1, whi 


STEP-DOWN—460 to 230 Volts or 230 to consists of a blocking condenser in series with a near 
115 Volts. | self-resonant choke. Actual field tests by Philco eng 











. neers indicate that this neutralizing circuit 1s not 1 
Weight—96 lbs. ticeably better, since the unneutralized circuit has pra 






KVA ; tically no response to a-m signals. Hence it fulfi 
6 KVA: 2 to 1 or 4 to 1 ratio both the second requirement for an “ideal f-m detector 


STEP-UP—125/115 to 230 or 460 Volts. and also the dictates of mass production manufacturing 








economy. See Fig. 5 for circuit diagram of Phil 
STEP-DOWN—460 or 230 Volts to 125/115 1213 radio-phonograph. The advanced f-m circuit 





Volts. 
Weight—225 Ibs. 





shown in Section 3 





7 DISCRIMINATION AGAINST INTERFERING 
ALL UNITS BRAND NEW — F-M SIGNALS 
MANUFACTURED BY G.E. FOR U.S. GOVT. 
EXTREMELY LOW PRICES Still another important consideration is the ability 
an f-m detector to discriminate against unwanted if 






signals of two principal kinds. The first, or if) 
of NEW YORK channel unwanted signal, is a weaker signal on the sa: 

44-31 DOUGLASTON PARKWAY frequency as the desired program. The second, 
DOUGLASTON. NEW YORK inter-channel unwanted signal, is a stronger signal 01 

or more channels removed from the desired signal 

in other words, adjacent channel interference. 

- Many field and laboratory tests have been made | 

Philco engineers to determine the response of the single- 




















stage advanced f-m detector to both desired and inte: 
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Fig. 6—Amount of interfering signal required to pro- 
duce 3 per cent distortion in conventional f-m broad- 
cast receiver circuit and in Philco single-stage detector. 
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MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 
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Insulating Papers and Twines 
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Transformer Compounds 


A PARTIAL LIST OF M-R PRODUCTS 
Fiberglas Saturated Sleeving, Varnished Tubing 
Asbestos Sleeving and Tape 
Varnished Cambric Cloth and Tape 
Mico Plate, Tape, Paper, Cloth, Tubing 


NEW YORK 7, N.Y. 
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Made in sizes #202 to #586 
N. E. M. A. Standards. Let 
us know the quantity and 
size. We will be glad to 








quote prices and delivery. 









































fering signal inputs of widely varying amplitude and 
frequency. Also, these tests have included a careiul 
comparison of the performance of the single-stage d 
tector vs. a conventional double limiter-discriminat 
circuit. The results of one test, plotted on the acco: 
panying curves, Fig. 6, are typical of this entire t 
program on i-m broadcast interference. They shx 
the amount of interfering signal required to produce 
per cent distortion. 

At the center frequency point on the curves, wi 
the interfering signal on the same channel (as the d 
sired signal), the advanced f-m detector required that 
the desired signal be only about twice (100 yp volts vs 
45 mw volts) as strong as the interfering signal. by 
comparison, the double limiter-discriminator required 
that the desired signal be nearly five times (100 u 
volts vs. 21 mw volts) as strong as the interfering 
signal. This means that the single-stage detector was 
twice as effective as the conventional circuit in attenu 
tion of intra-channel f-m interference. 

Similarly, examining those portions of the curves on 
either side of the center in Fig. 5 shows that the per- 
formance of the single-stage detector against adjacent 
or inter-channel interference is equally impressive. The 
ratio of interfering signal (on the adjacent channel ) 
to desired signal, required to cause 3 per cent distortion, 
was about 4.8:1 for the single-stage detector. The 
same ratio for the double limiter discriminator circuit 
was only about 1.8:1. These results indicated that the 
new detector gave almost three times as much attenua 
tion of adjacent channel interference, or was Jess re- 
sponsive to interfering f-m_ stations. 


SUMMARY 


By the use of new principles and novel circuit ar- 
rangements, a single-stage f-m detector has been de- 
veloped which is responsive solely to f-m input signals, 
is not affected by amplitude modulation, and is designed 
to attenuate both intra-channel and adjacent channel 
f-m signal interference. A newly developed heptode, 
the Philco FM 1000, has sharp cutoff characteristics, 
high transconductance, and improved electrode shield 
ing, all of which combine to bring out the possibilities 
of this new f-m circuit in a particularly effective 
manner. 

This novel circuit, designed to replace the mort 
devious conventional limiter-discriminator circuits, is at 
present included in the Phileo Model 1213 radio-phono 
graph, which is now being produced in quantity, and 
will shortly be available in other Philco receivers. In 
addition, various other manufacturers have been li- 
censed by arrangement with Philco to make use of the 
patents covering this single-stage f-m detector in radio 
broadcast receivers. 

Beyond its use in radio receivers for the home, man) 
other applications for the Philco advanced f-m circuit 
have been conceived, including uses in television, radio 
relaying, radio-telephony and other forms of commun!- 
cations. 


The Lincoln Electric Co., Cleveland, has elected C. M. Tay- 
lor as executive vice-president. He has been with the company 
since 1916. He is a member of the American Welding Society. 
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above are four contacts that 
are not for sale. They were designed—after 
close collaboration between each manufac- 
turer’s staff and ours—for highly individual 
contact applications, But the same resource- 
fulness and engineering flexibility that pro- 
duced these special designs can also be ap- 
plied to furnishing the exact contact you 
need for your own equipment. In 26 years of 
specialization and pioneering with compo- 
nent metallurgy, we have amassed thou- 
sands of tried-and-tested stock contact types 
as well as the experience to produce any 
type not yet devised. Call your Callite engi- 
neer for an estimate. Callite Tungsten Corp., 
544 Thirty-ninth St., Union City, N. J. 

Branch Offices: Chicago, Cleveland. 


Standard and special sh 


hapes in tungsten, molybdenum, 


silver, platinum, palladium and alloys of these metals 
Write for Catalog #152 which describes stock contacts 
and extraordinary designs used in special applications. 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


EASY a 
To TOOLS 
APPLY REQUIRED - 


MAKES A GOOD JOB AND A NEAT ONE 


KRUEGER & HUDEPOHL 


Solderless ae aT and Connectors 


“ THIRD AND VINE STS. CINCINNATI 2. OHIO 
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domestic supplies of seed, but on the other hand the 
price ceilings on linseed oil have been left unchanged, 
so the crushers are caught in a squeeze. 

Dehydrated castor oil is hard to get largely due to a 
huge gap in production caused by a strike which lasted 
from May through September at the mills of the largest 
domestic crusher. In addition, there is a short crop of 
castor seed in Brazil which some years ago supplanted 
British India as this country’s major source of supply. 
Sellers in Brazil, therefore, have been none too anxious 
to ship to this market at our prevailing ceiling prices, 
and still may not be too enthusiastic even though ceiling 
prices were recently hiked. Another point is that de- 
hydrated castor oil is a relative newcomer to the field of 
drying oils and the rapidly increasing demand for it 
has been added to the other industrial demands on ray 
castor oil. It is estimated that the total demand for all 
types of castor oil is about 10 times that of 1938. 

Third important drying oil is tung oil (chinawood 
oil) which before the war was imported from China t 
the tune of 175,000,000 Ib annually. Imports have 
been recently resumed, but are still only piddling, while 
the fledgling domestic industry in our southern states 
has only accounted for some 16,000,000 Ib annually. 


GLYCERINE CRITICALLY SHORT 


Alkyd resin—No. 1 synthetic resin in the field of 
protective finishes—is pretty tight. Shortages in gly- 
cerine and phthalic anhydride are two main causes. 
Settlement of a long-protracted strike at the plant of one 
major producer of coal tar derivatives is expected to 
bring some relief to the suppliers of the anhydride. 
Glycerine shortage however is likely to be an anxious 
matter well into 1947. Glycerine is a byproduct in the 
manufacture of soap and the latter has been critically 
affected by worldwide shortages in oils and fats, both 
animal and vegetable. The recent decontrol of meat 
should serve to bring more tallow and animal greases 
into soap vats, and the recent upping of OPA ceiling 
prices on imports of copra, crude cocoanut oil and 
refined cocoanut oil should serve to bring in increased 
imports. But it will take time to relieve the general 
stringency in view of the accumulated backlog of 
orders and continuously expanding demands. 

In the line of pigments there is a very tight situa- 
tion in titanium dioxide (TiOz)—important ingredient 
in many finishes used in appliances. Overall demand 
is far in excess of supplies, and the demand has been 
increased by huge Navy requirements for recondition- 
ing ships. Some relief is expected by the end of the 
year when the three major producers are expected to 
hike their production by 10 to 20 per cent. 

Although not used by all varnish manufacturers, nat- 
ural resins*® have constituted another bottleneck. Cong« 
copals are in very tight supply, and no new imports 
are seen before early next year. Prices, too, have gone 
up so high as to halt buying. Some relief is seen in the 
overall natural resin picture in the news that private 


3 See ‘‘Natural Resins—Basic Materials in the Electrical Field,” EC 
TRICAL MANUEACTURING, p. 125, August, 1946. 
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® Light weight, compact, interchangeable power sources 
... small motors that can be mass produced at low cost 
are in rapidly growing demand! And Alliance has a 
“Head Start” in making millions of small electric motors. 


® Alliance phonomotors drive most of the turntables, record 
changers and recorders for the radio-phonograph in- 
dustry. And Alliance Powr-Pakt Motors rated from less 
than 1-400th h. p. up to 1-20th h. p. will drive fan 
blades, motion displays, projectors and actuate 
switches and controls! 


_—— @ Write today . . . find out how Alliance Motors can help 


MOTORS THAT to drive your products to market! 
MAKE "EM MOVE! 


WHEN YOU DESIGN—KEEP 


MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
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Your Products Can Be Powered 


for Smooth Performance with 


K-G MOTORS 


S specialists in the design and 

manufacture of motors for appli- 
cation in all types of equipment and 
appliances, K-C is fully aware of the 
exacting requirements of motorizing. 
Thus in K-C Motors will be found those 
features in design and construction 
which mean dependability and smooth- 
ness in operation and which contribute 
so much to the better overall perform- 
ance of the equipment in which they 
are applied. The K-C nameplate on mo- 
torized equipment is also assurance of 
low costs for power and maintenance. 


K-C builds a line of fractional horsepower 
motors and a few of the smaller integral sizes. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 
Division of The Hoover Company 
86 Brook Avenue North Plainfield, 


New Jersey 





trading is now permitted in the Netherlands Indies ; 
exports of natural resins from that source—unobta 
able during the war—should soon begin. This will 
clude Manila copals and damars. In rosins, the mat 
here is very tight, with buying at current high pri 
severely curtailed. Shellac supplies have been cur- 
rently constricted by inability of importers and manu 
facturers to move importations from docks in New 
York owing to the maritime and trucking strikes. 

Other Materials—The interdependence of materials 
in industrial processes and manufacturing is so complex 
that a report on all the materials in short supply that 
directly or indirectly affect the electrical field could 
well run on for several pages. A few can be mentioned 
briefly : 

Capacitor manufacturers are having difficulty in ob- 
taining the necessary type of high-purity paper for their 
purposes. The same manufacturers are affected by 
shortages in aluminum foil of the requisite thinness and 
high degree of purity. With overall demand for alumi 
num foil in excess of supplies, it is natural for producers 
to concentrate on less exacting requirements of other 
customers. - . 

Cotton yarns and cotton tapes entering a wide field 
of electrical uses in the manufacture of wire and cable, 
friction tape, varnished tubing, etc., have been in tight 
supply. Situation here has been another example of 
producers passing by certain markets because pricing 
schedules were not attractive. But some improvement 
has been reported recently. The current shakedown in 
the cotton market may ease up the entire situation. 
Similar dislocations have been reported in glass fibers. 

Shortages have also been felt in chemicals affecting 
production of porcelain and other ceramic compositions 
used widely in the electrical field. Labor difficulties 
have aggravated the situation. 


MICA A BRIGHT SPOT 


From an actual supply standpoint, mica has been a 
bright spot, with supplies very ample. But there is a 
dark cloud in the offing, according to trade factors. 
Shippers in British India are planning a cartel to control 
prices. A 2% per cent export tax has already been made 
effective on July 1 last. The cartel is likely to force 
prices higher, and there is always the danger of at 
artificially created shortage. 

Natural rubber is in a fair position, with prospects 
of supply from the Far East improving daily. Straw 
in the wind is that the Reconstruction Finance C: 
ration, through its agent, Rubber Development | 
poration, has agreed to purchase an additional qua 
of 200,000 tons from Malaya. 

Lack of lumber for cabinets continues a se! 
handicap in the output of radio receiver sets, espec! 
console tvpes. 

Containers—Not specifically within the scope 
review is the situation in containers, but actuall 
constitutes a bottleneck of paramount importance 
only are metal containers of all sorts very scar 
the shortage of steel has so affected the output o 
wire that it has cut down the output of wire-boun 
manufacturers by some 50 per cent of capacity. | 
shortages have affected output of various shipping 
tainers and so have the stringencies in lumber. 
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CELANESE PLASTICS 


join the model railroad brotherhood 
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CELANESE PLASTICS ARE LIGHTWEIGHT! 


This extra-long train (22 cars) shows the increased realism plastics 
bring to model railroading. Celanese plastic cars are lightweight— 
one-third the weight of die cast metal. They make possible longer 
‘rainloads, faster pickup and higher train speeds! 


CELANESE PLASTICS ARE NON-MAGNETIC! 


Magnetic loading cranes work without a hitch. Cranes pick up the iron 
scrap but not the plastic ccr! 







CELANESE PLASTICS ARE TOUGH! 


Pile ups on the roadbed cause no damage to 
these cars. They are tough—can take it. Celanese 
plastics are color clear through—no danger of 
car color wearing or chipping off. 
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The accurate scaling and perfect details of these model 
cars are a tribute to good diemaking and the moldability 
of Celanese Plastics. Perhaps the same qualities that spell 
success for Celanese plastics in model railroading can be 
used to advantage in your products. The Celanese tech- 
nical service staff is prepared to show what the high-speed 





moldability, clear-through color and all-around production 

ility, cle gh col ‘around p PLASTICS 
economies of Celanese plastics can do in improving prod- 
ucts and reducing costs. Celanese Plastics Corporation, a LUMARITH* CELCONT FORTICEL* CELLULOID* VIMLITE* 
division of Celanese Corporation of America, 180 Madison Reg. U. S. Pot. OF 
Avenue, New York 16, N. Y. Pirate 










— . 233 
NOVEMBER 1946 









Scientific and 
Industrial Reports 






HIS new list of available reports on wartime tec 
nical developments has been condensed from re- 
cent issues of the “Bibliography of Scientific and I: 
We think so | dustrial Reports; published weekly by the Office 
ae iCZ Services T S anaAr f “i 
nd so do our customers. Our gu : —— l _S. pena oeet of — 
: : 1e condensed list as it:appears herein is limitec 
tests are Hiecontinned after 30,000 such reports as apply to the electrical and related field 
on-off cycles. They’re good! | and has been so compiled by the editors as to provide 
source of quick reference to reports likely to be of inte: 
SPST ROTARY SNAP SWITCH | est to the readers of ELECTRICAL MANUFACTURING. 
3A—125 V., 1A—250 V. Catalog No. 100 Orders for the reports listed below are to be sent 
Ve” IPS x 5/16” Shank, Single Hole Mounting | directly to the Department of Commerce, Office 
6” Leads. One Knurled Nut | Technical Services, Washington 25, D. C. The orders 
| should state the report number, and should indicat 


whether microfilm or photostat is desired. Check 


Listed by Underwriters’ Laboratories, Inc. money order should be made out to the order of th 


Treasurer of the United States. (The report numbers 


ELECTRIC & are prefixed by the letters “PB.”’) 


MFG. CcoO.., Inc. ELECTRONICS 
56th ST. & 37th AVE. PB 20138. UHF power meter. (NDRC Rept. 15-867-8 
WOODSIDE. N. Y. Apr. 1944, 6 p. Price: Microfilm—50¢ ; Photostat $1.00. 
. An UHF power meter was designed and built by the Columbia 
WRITE DEPT. A Broadcasting System, Inc., to fill the need for an instrument 
to measure power at frequencies up to 1200 mc, to provide 
visual indication of relative power output, and to furnish 
non-reactive termination for a 50-ohm transmission line. A sin 
sO plified schematic diagram of the unit and a cross-sectional view 
i 
| 
i 
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of the resistor housing are appended. 










PB 18929. German betatrons. (BIOS Final Report 148 


iz 
Item 1.) Jan., 1946. 15 p. Price: Microfilm—50¢; Photostat 
Mactan ae 


This report summarizes visits to six German targets for 1 









formation on the design and construction of betatrons. Dra 
working condition but the output was low because of excessi\ 
conductivity of the silvering of the doughnut. Betatrons w: 
a tus are the doughnut which is made of two porcelain hal\ 
and the elaborate system of internal injection. Drawings a 


. 
tl | ings and several working models were seen and interviews wi 
held with several specialists in the field. At Megayott F 
also seen at Siemens-Reiniger Werke. One of them is complet 
documents were collected, which are on file in London at 


. ‘ o anes “4 
schungs-Laboratorium a 15 million-volt betatron was™seen 
ik and yields X-rays at 6 mv. The main features of the appar 
Central Radio Bureau. 
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Economical and easier to use, ua Blame ; -_ ae . ) 
DRIV-LOK Pins are being used in PB 18355. Theory of the T-R box. (NDRC Report 14-128 








more industrial fastening and pinning May, 19432 35 p. Price: Microfilm—50¢; Photostat—$3.00 

applications every day. Drill a hole and ei : . c ae y ; 

drive in the pin for a on os —— _ The theory of the performance of a TR box is developed 
unit cost, combined with speed and ease of installation make ‘ / ; ie a ° é ee ee 
Driv-Lok Pins the most economical fastening and pinning method. part A, the low level operation of the TR box a8 Consiic! 
Four grooves impressed in pin produce The resonant frequency is calculated for a box with cylind: 





8 flutes which provide an expanded 
diameter a few thousandths larger than 
nominal pin diameter. When pin is 
driven, flutes obtain o resilient self- 


center post, as a function of the physical dimensions. The 
culation is done with the help of the integral equation met! 
: self Various quantities are deduced from the formula for the r 
locking purchase on hole wall which is 4 eT : - ae, : sae a 
virtually shock ond vibration proof. nant frequency, such as thé total energy stored in the cavity, 
Driv-Lok Pins are available in cad- || | shunt resistance, the effect of glass and of coupling windows 


mium plated standard and semi-special | ae Nee! al : carscem 
Guulae to. Geet every spuaiiiesiien. | loops. In part B, the high level performance is discussed. 









X 





Special finishes and materials can be cial consideration is given to the direct coupling. The no: 
furnished on request mode coupling and its interference with direct coupling is t 


eee ne es — ed. (See also PB 18356.) 


) R WE te) 4 4 | " CO M ay \ PB 22920. European electron induction accelerators. (N 
i Tech Mission in Europe, Tech Report 331-45.) Oct., 1945 
p. Price: Microfilm—$1.00; Photostat—$5.00. 


Betatrons, induction electron accelerators for the produ 
of high energy X-radiations were under development in 














606 W. Washington Blvd. Chicago 6, Ill. 
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WHAT'S ITS 
NAME? 
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Put your product in the ‘‘Quiz Kid" hee 
class by using American Decals for Can 
trade marks, your name and address, 


patent notices and operating instruc- 
tions. Then it can answer all the ques- 


tions your customers ask! American AMERICAN DECALCOMANIA C0 Inc 
Decals are economical, quickly and "7 - 


easily applied, and are used by manu- 4334 WwW. FIFTH AVE. « CHICAGO 24 


facturers of a large and varied list of 
products. Let us solve your product 636 11th AVE. - NEW YORK 19, N. Y. 
identification problems! OFFICES IN ALL PRINCIPAL CITIES 
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Yew Solenoids 


| FOR DESIGN ENGINEERS 


Compact, powerful units, designed and manufactured to the 
high ASCO standards established long ago. 





CATALOG 104S8 
An AC Solenoid 
| Continuous duty with 1% inch-pounds 
work output at 1” stroke or less. 
Available for push or pull application, 
push type illustrated. Solid, high-grade 
silicon steel frame either full or parti- 
ally enclosed construction as required. 






CATALOG 104S6 

An AC Solenoid 
Bi-Polar pull type of fully laminated 
magnetic circuit construction having 
exceptional force and stroke charac- 
teristic; maximum stroke 1” with pull 
increasing from 14 pounds at %” 
stroke to 35 pounds at 4%” stroke and 
extremely high sealing pull. Avail- 
able in either open or enclosed type, 
illustrated without side cover plate. 
Particularly well adapted to spring 
loaded machine tool applications. 
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CATALOG 106S7 
A DC Solenoid 

Semi-iron clad pull type for continu- 

ous duty at full line voltage without 

the use of auxiliary contacts and pro- 
_ tective resistor. Work output of 55 
| inch-pounds at 1%" stroke with 135 
| ‘watt input, 


bee 
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With more than 50 different solenoids: in 
current production, ranging in pull from 
ounces to more than 50 pounds, we are in 
position to offer you units that will fit into 
your design or application picture. Since 
there are many things to be known about 
solenoid requirements before making se- 
lections, we suggest that you send for our 
| Engineering Data Sheet which outlines the 
information required for proper selection. 
We also manufacture a quality line of 


Automatic Transfer Switches, Remote 
Control Switches, Contactors and Relays 


Also a complete line of 
Solenoid Operated Valves for Automatic and 
Remote Control of Liquids and Gases 


Automatic Switch Co. 


49-B EAST llth STREET, NEW YORK 
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many during the war and also to some extent at present. ‘J 
work is reviewed for the most part and details are given on 1 
constructional features of 6 and 15 million volt betatrons and on 
the theory and design of 15 and 200 million volt betatrons. T 
smaller units, especially the Siemens 6 mv, are quite successt 
and more advanced than comparable American units. While : 
large machines were actually built the projected 200 mv W ida 
design introduces new features of value. Betatron patent idé 
are reviewed. Photographs, construction and connection di 
grams are appended. 


, PB 23700. Electronic theory of the plane magnetron. (NDR‘ 
Applied Math. Partel Rept. 129.1R; Columbia Univ. Appli 
Math. Group Rept. 229.) 69 p. Price: Microfilm—$1.00; PI 

tostat—$5.00. 


This report summarizes personal research of the author and 


results obtained in British reports up to 1943. It proves that 
the normal state of a steady magnetron is the “single strean 
motion. Curves are included. 


PB 22653. Electronic ignition. (FIAT Final Rept. 635. 
Dec. 1945. 5 p. Price: Microfilm—50¢; Photostat—$1.00. 

An electronic ignition system was produced experimentally 
by Bosch in Reichenbach, Germany, during the latter part of 
the war. It is claimed that this system eliminates many of the 
deficiencies of a conventional magneto system. Basically the 
circuit involved a condensor serving as an accumulator and 
charged through a resistance and discharged through the grid 
controlled tube to the primary of the high tension coil at the 
spark plug. After completion of the discharge, the grid voltage 
prevents further passage of current between the anode and 
cathode of the tube and the condensor charge is again built up 
Gas filled tubes with heated electrodes proved better than those 
unheated electrodes, or high vacuum discharge types. Diagrams 
are included. 


PB 23699. Electronic theory of the cylindrical magnetron, 
static characteristics. (OSRD Rept. 4742; NDRC Applied 
Math. Panel Rept. 129.2R; Columbia Univ. Applied Math. 
Group Rept. 356.) Feb. 1945. 50 p. Price: Microfilm—s0¢ ; 
Photostat—$1.00. 

The aim of this report is to present a summary of the theory 
for cylindrical magnetrons operated under steady conditions 
The theory is explained as briefly as possible and solutions oi 
the general equation for “self-consistent trajectories” are ob- 
tained either by approximations or by numerical integration 
on the differential analyzer of the MIT. References are i1 
cluded, and equations are developed in the report. A series 
curves is appended. 


BATTERIES AND RECTIFIERS 


PB 23124. Report on characteristics of the perchloric acid 
battery. (Naval Res. Lab. Rept. P-2307.) June 1944. 51 p. 
Price: Microfilm—$1.00; Photostat—$4.00. 

Construction of the perchloric acid primary battery is describ- 
ed. Characteristics of the perchloric cell when discharged unde: 
varying conditions of acid concentration, temperature, and cur- 
rent density are given. Correlation is established between dis- 
charges of cells of different sizes but with comparable current 
density, acid concentration, and temperature. The behavior ot 
negatives made from metals other than lead is indicated. Phot 
graphs and graphs are included. 


PB 25662. Report on some characteristics of selenium rect: 
fiers prepared by the vacuum method. (FIAT Final Rept. 671.) 
Jan. 1946. 6 p. Price: Microfilm—$1.00; Photostat—$1.00 

This report presents some characteristics of selenium recti- 
fiers produced by the vacuum method. This information is 
supplemental to CIOS Report 63. The report comprises 
number of curves and data showing the performance of selenium 
rectifiers produced by the A.E.G. vacuum method. Comparativ: 
data on rectifiers produced by the S.A.F. method are also given 


METALS 


PB 15981. Design for precision casting. Feb. 1946. 12 
Price: Microfilm—50¢; Photostat—$1.00. 
The author states that the precision casting process off 
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BALANCING ARMATURES 


DYWETRICALLY 


XA IN THEIR OWN ANTI-FRICTION BEARINGS 


sy 
Vg 


tHere’s a manufacturer who goes another 
sep to eliminate vibration—by balancing 
hese armatures for large induction motors 
inthe same anti-friction bearings that will be 
used in the final assembly. 

Armatures come to the balancing machine 
omplete with cartridges which surround 
the anti-friction bearings. These cartridges 
upport the assembly during the balancing 
operation, thus eliminating all unbalance 
due to bearing run-out. A more perfect 
motor is produced. Vibration is reduced to 
4new minimum. More dependable oper- 
ation and longer life are assured. 


This is another example of the way that 


the Dynetric principle can be used in solving 
any problem of static and dynamic balancing 
in the simplest, most practical way. 


If you have to balance rotating parts— 
whether they weigh a fraction of an ounce 
or many tons—there is a size and type of 
Gisholt Dynetric Balancing Machine which 
will do it more quickly and more accurately 
than is possible by any other means. Write 
for complete information. 


*Developed jointly with the Westinghouse Electric Corporation 


GISHOLT MACHINE COMPANY 


1119 EF. Washington Ave. e Madison 3, Wis. 
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Look Ahead... 
Keep Ahead... 
With Gisho 
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rit! DAPER TUBES 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes .. . PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
ances plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0” 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


@Outstanding non-welding and arc resist- 
ing characteristics make Gibsiloy silver- 
tungsten contacts ideal for heavy duty 
applications. Standard Gibsiloy silver- 
tungsten contacts include the following: 


94.5% conductivity. Lowest tungsten content. Suit- 
able for contactors and relays particularly where 
high currents must be carried without sticking. 


50.3% conductivity. Medium tungsten content. Suit- 
able for circuit interrupting applications where one 
set of contacts must carry current and break the arc. 


37.9% conductivity. High tungsten content. For more 
severe service of type indicated for W-10-C or for 
arcing contacts. 


30.5% conductivity. Highest tungsten content. Es- 
pecially suitable for arcing contacts — minimum 
errosion under heavy arcing. 


* * * * * 


Consult Gibson for the most econom- 
ical and efficient solution to your 
contact, problem. 


* a / 
gle faclured by 


GipSON EcectRic COMPANY 


today what is without a doubt the least expensive method o 
making a large range of metal articles and in some cases th 
only method. The tooling expense is low and the number o 
pieces required need not be large to make production by pre 
cision casting economical. Some typical examples of part: 
made by precision casting techniques. Suggestions are include 
to help in designing a part adaptable to precision casting 


PB 19833. Centrifugal and precision casting of non-ferrous 
alloys; Methods of precision casting of metals. Advisory re 
port. (OSRD Report 1844; War Metallurgy Committee Re 
port M-123.) Sept. 1943. 43 p. Price: Microfilm—50¢ 
Photostat—$3.00. * 

This report was prepared at the suggestion of the Armed 
Services and the War Production Board to meet the need for a 
general and rather elementary review of the field of centrifugal 
and precision casting ‘of metals. The report is intended fo: 
those who, having little or no experience or knowledge in that 
field, may be considering the production of a castings. Se 
tions of the report_are devoted to the following types of cast 
ings: Precision, sand, plaster-of-paris, metal-mold and centrifu 
gal. Photographs and drawings are included. 


PB 14572. Bearing metals.  (Reichsluftfahrtministerium 
Ringbuch der Luftfahrttechnik II C 5.) ALSOS Mission, Klot- 
ter File 11 B.) Sept. 30, 1937. 16 p. Price: Microfilm—50¢ ; 
Photostat—$2.00. 

This report investigates the possibilities of use of various 
metals and alloys in bearings. Several of the white metals 
tin and lead, are considered as well as cadmium, lead, bronze, 
and alloys with an aluminum and magnesium base. Plastics ar 
also considered. The advantages and disadvantages of the vari- 
ous substances are weighed. Tables, drawings, a bibliography, 
and photographs are included. 


PB 21828. Powder metallurgy. (FIAT Final Report 69.) 
Sept., 1945. 3 p. Price: Microfilm—50¢; Photostat—$1.00. 

This report describes the work that has been carried on at 
the Metallwerke Reutte Plansee in the Austrian Tyrol. During 
the war Dr. Kieffer and Dr. Hotop were engaged in researc! 
and development work in powder metallurgy at this plant. They 
were engaged in preparing a new volume on iron and steel pow- 
ders and were planning a revision of their 1943 book on powder 
metallurgy in general. The author states that these two vol 
umes will be of great interest to producers and users of pow 
dered metal products and recommends their completion. 


PB 18495. German standards of nonferrous metals. (MIS 
VII 69c 7001537.) nd. 42 p. Price: Microfilm—50¢; Phot 
stat—$3.00. 

This material consists of forty-one sheets listing Germai 
standards for nonferrous metals as follows: White metal, bronz« 
and red brass, pewter tin, copper, brass, silver solder, har 
solder, pure aluminum, pure aluminum semi-finished, aluminum 
alloy, lead bronze, magnesium alloy, magnesium die casting al 
loy, lead die casting alloy, aluminum die casting alloy, and light 
metal die casting alloy. 


PLASTICS 


PB 25663. Cellulose acetate manufactured at Schering A. | 
Berlin. (FIAT Final Rept. 713.) Jan. 1946. 14 p. Price 
Microfilm—$1.00; Photostat—$1.00. 

The production of “Triacetate-Folie” is described. This is 
produced only by the Schering A. G. and is a special cellulos: 
acetate film, used for cable wrapping, reported to be outstand- 
ing because of its unusual heat resistance. 


PB 27102. The evaluation of cast plastics and casting pro 
esses: Thermosetting resins, comparative evaluation of manufa: 
turers’ castings. Fifth progress report. (OPRD Res. Rept 
W-218.) Sept. 1945. 13 p. Price: Microfilm—$1.00; Photost 
—$1.00. 


PB 27103. The evaluation of cast plastics and casting pri 
esses: Additional thermosetting resins. Sixth progress repo 
(OPRD Res. Rept. W-219.) 55 p. Price: Microfilm—$2.0 
Photostat—$4.00. 
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CHECK THE MANY USES 


Automotive, Marine, Tractor 
and Diesel Engine Panels 
Battery Chargers 
Cell Testers 
Farm Generating Equipment 
Automotive Analyzing Equipment 
Rate of Charge Indicators for: 
Selenium, tungar, or 
copper Oxide rectifiers 
Electrified fence controllers 


UNITED STATES 
_ GAUGE 
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" 
There IS SOMETHING new in Direct Current Meters, some- 
thing that will pay you to investigate today. Now, in a mod- 
erately low priced instrument, you can enjoy a degree of 
precision available previously only in the costliest types. 
Look at these features and advantages: highest quality mov- 
ing vane construction, extra-broad scales and clear bold mark- 
ings, greater accuracy and readability, extra pointer stability 
for faster, easier readings, and color-fast, warp-free metal dials. 

You can have your choice of square or round cases, with 


) n” 


either U-clamp or top-flanged mountings in the 2” and 2% 
dial sizes. . . standard, raintight, or watertight construction. 
Center zero scales have an 80° arc, zero off-center scales 60°. 
Prices as low as sixty cents in quantities. Write at once for 


full information. 
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DIVISION OF AMERICAN MACHINE AND METALS, INC, SELLERSVILLE, PA, 
Manufacturers of Pressure, Temperature, Flow and Electrical Measuring Instruments 
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Y QFNHE state of industrial and business conditions re 
mains paradoxical. Statistically, the major ba 
rometers are favorable. Production is rising to 

new postwar peaks, retail and wholesale buying con 

tinues brisk, employment is maintained at all-time levels. 

But despite these bright evidences of a peacetime econ- 

omy moving into full production, there is apparently no 

hard core of national confidence. Cross-currents of un- 
satisfaction and confusion are growing steadily in in 
tensity. Stringencies in critical raw materials, con- 
tinuing dislocations due to price controls, lack of labor 
productivity, uneasiness about international conditions 

—all these factors, plus the political effects of the com- 

ing elections, are the disturbing intangibles in an 

otherwise encouraging picture. 

This is reflected in the latest monthly business survey 
issued by the National Association of Purchasing 
Agents on September 29. A noticeable decline in the 
number of companies reporting better business is evi- 
dent, says NAPA. Volume of business is good, but the 
quality is deteriorating, and, specifically, much business 
is not profitable. Biggest headache is the continuing 
lack of critical materials and components. 

Stringencies in materials go far beyond the majo 
commodities, such as steel sheets, copper, lead, gray 
iron castings, zinc and plastics. Almost fantastic 
lengths have been reached when through a chain- 
reaction of sorts the shortage in meat begins to affect 
the manufacture of domest:e appliances! As Charles 
E. Wilson, president of General Electric Company, 
phrased it in a recent talk: “With no livestock reaching 
the market, the packers can send no fats to the soap 
makers; without fats the soap makers make no soap, 
of which glycerine is a byproduct ; and without glycerine 
you can’t make lacquer for refrigerators.” And a simi- 
lar situation exists in a long list of ‘other commodities 
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WASHING MACHINES 


HIGHLIGHTS 


and components. A spot-check analysis of current short 
ages In non-metallic materials appears elsewhere in this 
issue of ELECTRICAL MANUFACTURING. (A report deal 
ing with metals, “What Is the Outlook in Critical Basi 
Ilectrical Materials?” 118, Octobe: 
1946, issue. ) 


appeared on p. 


Appliances Register Further Gains 


Despite all difficulties, however, the output of con 
sumer goods moves forward. Shipment figures for 
\ugust are mostly on the good side. Based on the 
September report of CPA Administrator John D. Small, 
August shipments of electric irons rose 17 per cent cve1 
July figures and topped the prewar monthly rate by 
60 per cent. Electric ranges maintained their steady 
upward climb, with shipments in August 16 per cent 
higher than those in July, and 40 per cent over prewar 
averages. 

Vacuum cleaners also registered a gain in August, 
with shipments exceeding July figures by 11 per cent 
and passing prewar averages by 40 per cent. New 
peaks were reached in shipments of washing machines, 
with the total some 13 per cent higher than in July 
and 23 per cent higher than the prewar level. 

Slight drop was recorded by domestic mechanical 
refrigerators (electric and absorption types). Shi 
ments in August were 1 per cent off from July figures. 
and were still 29 per cent below prewar average. Ship 
ments of radio receiving sets, however, have zoomed to 
55 per cent above prewar levels with a 3l-per cent 
increase chalked up in August over July figures. Fly 
in the ointment in the radio figures, however, is the 
preponderance (85 per cent) of table models—consol 
models and automobile radios were still running below 
prewar levels, by 22 and 40 per cent respectively 
Comparative figures for August, July and prewar aver 


ELECTRIC RANGES 
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Source: Bureau of Census 


These rising monthly shipments of electric irons, electric ranges and domestic washing machines are typical of 
the steadily advancing production rates in appliances. 
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One of the kingpins in Armco’s pro- 
duction of Quality-Controlled Electrical 
Steels is the mill representative. In a 
sense he works for you, not us. 

This roving ambassador of ‘'Q.C. 
who visits your plant has only one ob 
ctive: to see that you get the ove right 
lectrical steel for your products. He 
wants no “white elephants” holding up 
your presses or clogging production 


nes 


Q.C.”” — Quality Control is no 


ranger to Armco mill representatives 


1 production supervisors. Control 


arts and statistical analysis are devel- 


pments of recent years; they help as- 


sure consistent production of prime 
Armco sheets. 

But control charts are only part of 
the story. For almost 20 years “Q.C.” 
has been a live, familiar term in the 
Armco mills. It governs the control of 
sheet steels even before the “charge” 


goes into the open-hearth furnace. 


INDIVIDUAL ROUTINGS 


The salesman, mill representatives and 
metallurgists study your order and its 
requirements—determine for what pur- 
pose the steel will be used and how it 
will be fabricated. Then, on your indi- 


vidual routing card, metallurgists spect- 


fy the mill routing that will give your 
electrical steels the properties they need 

In all these deliberations the Armco 
mill representative first keeps yous 
problems in mind. He is your assurance 
of a high “Q. C.” in the ARMCO Elec- 
trical Steels that go into your products 
The American Rolling Mill Company 
4731 Curtis Street, Middletown, Ohio. 


THE AMERICAN ROLLING MILL COMPANY 


Special-Purpose Sheet Steels * Stainless Steel Sheets, Bars and Wire 


NOVEMBER 1946 





BURNDY 


The Burndy Hylug Connector Kit #10 contains 
everything needed to make small-wire connections 
the modern, economical indent-way. Kit #10 
contains: 

e325 Hylugs and Hylinks (one-piece, pure 
copper connectors) for wire sizes 20 through 
10, in durable, transparent plastic containers. 
® 1 Burndy installation tool. 

Remember, Hylugs and Hylinks cut installation 
time and make permanent electrical connections 
permanent. Order Kit #10 and refill cartons from 
your electrical wholesaler. 


BURNDY... New York 54,N. Y. 


IN CANADA Canadian Line Materials, Ltd., Toronto 13 
FOREIGN: Philips Export Corporation, New York 17, N. Y. 


age monthly shipments are given below. 

The improvement in domestic appliances was gener 
ally reflected in other manufacturing lines. Actually 
August overall industrial production, according to th: 
Federal Reserve Board’s seasonally adjusted index 
reached a new postwar high, moving up to 177 fron 
172 in July. 


Monthly Shipments of Domestic Appliances 





‘ (in units) 


August July Prewar 

Refrigerators (electric and 
absorption) 

Vacuum cleaners 


Electric irons 


218,000 
218,000 
608,000 
1,700,000 
66,000 
212,000 


220,000 
197,000 
521,000 
1,300,000 
57,000 
187,000 


309,000 
156,000 
380,000 
1,100,000 
47,000 
158,000 


Electric ranges 
Washing machines ...... 


Fractional-HP Motor Output Improves 

August shipments of a-c fractional-horsepower mo 
tors (CPA figures based on reports from 87 companies 
and 98 plants) showed a continuing improvement 
Shipments reached 1.78 million units as against 1.68 
million units in July. Total backlog of orders, however, 
mounted to 37.73 million units, up 1.62 million from 
July. The overall scarcity of these motors as com- 
ponents in many appliances and industrial products 
continues a major bottleneck. 

Other basic components in the statistical picture (se¢ 
Statistical Barometer on page 154) show a mixed trend. 
September orders and shipments for machine tools are 
close to August volume, but there is a significant droy 
in value of new orders, almost $3.2 million, indicating 
a trend to lower-cost tools. August gearing sales are 
down, but electrical energy sales are up. The NEMA 
August index for orders received for motors and gen- 


Calendar of Meetings 


Nov. 7-9—Annual Fall Meeting, Association of American 
3attery Manufacturers, Palmer House, Chicago. 


Nov. 17-22—27th Annual Meeting American Welding 
Society, in conjunction with National Metal Congress 
and Exposition, Hotel Ambassador, Atlantic City, N. J. 


Nov. 18-22—28th Annual National Metal Congress and 
Exposition, sponsored by American Society for Metals. 
Other participating societies are the Iron and Steel Divi- 
sion and Institute of Metals Division of American Insti- 
tute of Mining and Metallurgical Engineers, American 
Welding Society and American Industrial Radium and 
X-Ray Society, Municipal Auditorium, Atlantic City. 
Nov. 20-22—Sixth Annual Meeting and Convention, 
American Industrial Radium and X-Ray Society, Seaside 
Hotel, Atlantic City, N. J: 


Dec. 2-6—Annual Meeting, American Society of Me- 
chanical Engineers, New York City. 

Dec. 5-7—1946 Winter Meetings, Electron Microscope 
Society of America and American Society for X-Ray and 
Electron Diffraction, Mellon Institute of Industrial Re- 
search and University of Pittsburgh, Pittsburgh, Pa. 


Jan. 23-26—Second Conference and Exhibit, Low Pres- 
sure Division, Society of the Plastics Industry, Edgewater 
Beach Hotel, Chicago. 


Jan. 27-31—Winter Convention, American Institute of 
Electrical Engineers, New York City. 

Jan. 27-31—Electrical Engineering Exposition, held 
concurrently with the Winter Convention of the American 


Institute of Electrical Engineers, 71st Regiment Armory, 
New York City. 
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Substantially smaller and lighter 
weight transformers are made 
possible by the excellent electrical 
properties of Fiberglas and its 
ability to withstand the effects of 
heat and moisture! 

Dry-type transformers, when 
insulated with Fiberglas and or- 
ganic resins, are up to 25% smaller 
and 38% lighter in weight than 
transformers insulated with or- 
ganic materials. Further reduc- 
tions in size and weight are possi- 
ble when Fiberglas and silicone 
resins are used. High operating 
temperatures are possible without 
affecting the tensile strength or 
basic properties of Fiberglas, and 
hot-spot temperatures are lower 
because of the high thermal con- 
ductivity of the glass textiles. 

Fiberglas-insulated transform- 
ers can be installed anywhere— 
ndoors or out; fire hazards are 
ceduced; maintenance costs are 
minimized; greater overloads and 
surges are permitted. 


Fiberglas is the trade name for these electrical insulation materials 
and many other products made from fine, strong, pliable, moisture 


ond heat resistant, ageless gloss fibers. 
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SHEET INSULATION 
Between Primary 
and Secondary Coils 
FIBERGLAS Vornished Cloth or § 


COIL BINDING TAPE 
FIBERGLAS Untreated Tape 


GROUND INSULATION 
FIBERGLAS-Mica Combination 


Any one of the basic Fiberglas 
advantages may solve your elec- 
trical equipment problems. There 
is a type of Fiberglas material to 
meet almost every electrical in- 
sulation need. Be sure to have 
complete information about all 


OPE Na 


FIBERGLAS 


SECONDARY 
TERMINAL BLOCK 
FiBERGLAS Bose Lominote 


- ———— 


SECONDARY LEAD WIRE 
FiBERGLAS Insuloted 


a_ 


FIBERGLAS 
SATURATED SLEEVING 
over Secondary Lead Wire 


| LAYER INSULATION IN BOTH 
Primary and Secondary Coils 
FiBERGLAS Vornished Cloth 


——— 


SECONDARY COll 
FIBERGLAS Insulated 
Magnet Wire 


CORE BINDING TAPE 
FIBERGLAS Untreated Tape 


types of Fiberglas electrical in- 
sulating materials at hand. Write 
for Catalog EL46-11, Owens- 
Corning Fiberglas Corporation, 
Dept. 866, Toledo 1, Ohio. 
Branches in principal cities. 

In Canada: Fiberglas Ltd., Toronto, Ont. 
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CAN YOU FILL THIS JOB? 


Practical engineer wanted by 
manufacturer of fractional HP 
motors. 


The man for this opportunity may be fairly 
young in years—yet is mature in experience 
on new design and adaptations of existing line 
to customer specifications. 


He has a sales viewpoint, is able to meet cus- 
tomers easily and work smoothly with their 
design and production groups. 


Above all, he’s a self-starter—aggressive—able 
to spark development program and dove-tail 
his ideas into practical production methods. 
He’s the man who is now ready to be respon- 
sible directly to the President. 


It’s a tall order for one man—can you meas- 
ure up? Let us have your background and 
honest appraisal of yourself i in relation to our 
needs. Letters held in strict confidence—will 
want personal interview later at your conven- 
lence, our expense. 


Write BOX N-76 


Electrical Manufacturing 


1250—6th Ave., New York 20, N. Y. 


P.S. Tell your wife that if you connect, 
shell be living in a pleasant large mid- 
west city, over-night from metropolitan 
centers. 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. Explosion-proof. 


4. Octal radio base permits 
easy replacement. i. ds 


5. Compact, light, rugged, 
inexpensive. 


6. Circuits available: SPST 
Normally Open; SPST Nor- 


mally Closed. ty porcelain 
WHAT'S YOUR PROBLEM? 3 / heater 
Sena for "Special Problem ee 

Sheet" . . ».ond senile 


i 
fletin. AmperRitTe 
Bulletin Me | 


i 


561 BROADWAY T & 
NEW YORK 12, N. Y. 
Canada: Atias Radio Corp., Ltd with heater ee 


TC ea eer directly on bla 


ee eed ee eee eee me i aaa 


erators is up. 

Still other recently published statistics show facto: 
sales of mechanical stokers in August at 20,981, a; 
proximately 17 per cent above the July sales. Shi 
ments of electric lamps in the second quarter of 1946 
hit 347 million units, or 20 per cent more than in the 
same period in 1945, and an increase of 71 per cent ove: 
the 202 million lamps shipped in first quarter of this 
year. Factory sales of oil oarauce in July totaled 
40,577 units, an increase of 22 per cent over June 
(All these figures are based on Bureau of Census 
reports. ) 

In addition to the shortages in materials and com- 
ponents, industrial production has been plagued by an 
acute lack of freight cars. Some relief is indicated by 
the CPA August production figures (output shot up 
to 5532 cars as against 3961 in July) but the increased 
production is far behind industry needs. Backlog oi 
orders has risen to 100,000 cars on September 1. 


New Areas for Product Designers 

Significant is the recent report of the Edison Electric 
Institute that a total of 1,070,000 residential and farm 
customers have been added by the electric power in 
dustry since the first of the year. For the 12-month 
period since V-J Day, a total of 1,668,000 new custom- 
ers of all classes were added to the country’s power 
lines. The importance of this growth in laying the 
base for increased use of appliances and machinery is, 
of course, obvious. In particular, the rapid growth in 
the number of rural customers, implemented by many 
current plans for still broader rural electrification, is 
seen as opening many new areas for the product maker 
in the design of appliances and equipment specially 
developed for rural needs. 


Aluminum Applications Expand 

Current shortages in basic metals dictate a number of 
design changes. An obvious trend has been the use of 
aluminum in place of steel and copper in many prod- 
ucts. An examination of Today’s Product Design and 
New Materials and Parts sections in this issue of 
ELECTRICAL MANUFACTURING will point to several in- 
teresting applications of aluminum in components and 
finished products. 

Steady expansion in production capacity is reflected 
by the recent announcement that the Aluminum Com 
pany of America has acquired a 55-acre site in Hillside 
near Chicago, for what is planned to be the world’s 
largest aluminum diecastings plant. 


USA-Canadian Manufacturers Cooperate 

Close cooperation between American trade associ 
tions and their Canadian opposite numbers is frequent 
evidenced. The same is true in the relations of a nu 
ber of professional societies. A current example 
this friendly and useful cooperation is the second annual 
ceneral meeting of the Canadian Electrical Manuf 
turers Association, being held at Niagara Falls, ‘ 
tario, during October 10-11, as this is being writt 
Included on the comprehensive program of meetings 
sections and technical committees is a joint meeting 
the CEMA Codes and Standards Committee with 
NEMA Codes and Standards Committee, and featu 
among the speakers is NEMA President R. L. White 
president of Landers, Frary & Clark. 
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--- GIVES YOU ITS OWN 
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YS 


NY 


This automatic fountain marker’s pride in 
its own performance and appearance is under- 
standable. Made of Alcoa Aluminum, it is 
light in weight and tireless to work with. 
Dressed in a handsome, hard Alumilite* finish, 
there’s no “‘wear out” to it. 

Again you see an example of how manu- 
facturers are employing Alcoa Aluminum to 


The Garvey Junior Marker is made 
of Alcoa Aluminum Tubing and Alcoa 
Serew Machine Products 


make finer, better looking products. Does it 
suggest new uses to you? 

The best time to incorporate Alcoa Aluminum 
in your products is while they’re in the design 
stage. Slight changes there often permit big 
savings in manufacturing costs. For help in 
including aluminum, get in touch with the 
nearby Alcoa office. Or write ALUMINUM 
Company oF America, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


*Process patented by Aluminum Company of America 
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Contains Latest Available Information on 


TIMING MOTORS 


Engineers, designers — send for your free copy 
of this valuable new guide, today. HAYDON’S 
1947 Catalog is a storehouse of information 
and specifications of timing motors for every 
conceivable application. And it’s all been revised 
— many new items! Every motor pictured... 
complete operational data and blueprint sketches 
shown ... informative section on new special 
and optional features. Up-to-date items include 
AC timing motors and gear units, shift units, 
brake units, friction units, elapsed time indica- 
tors, fixed interval repeat cycle timers, fixed in- 
terval automatic reset timers and many others. 
Made in handy 812” x 11” size to fit your files 
conveniently. Be sure to add this late edition to 
your files. 


If you plan to use timers now or in the 
future, you'll find HAYDON’S 1947 Cata- 
log one of your handiest references. 


1 


TIMING ENGINEERING SERVICE 


Haydon 


MANUFACTURING COMPANY 
* INCORPORATED * 


lle, Comnecticud 


° 
OF GENERAL TIME INSTRUMENTS © 


CHECK, CLIP, AND 
MAIL COUPON NOW 


gviaisans 


> 


HAYDON Manufacturing Company, Inc. 
Dept. EM 
Forestville, Connecticut 


Please send me HAYDON’S new 1947 Catalog: 


Speaking to the 250-odd delegates attending the 
CEMA meeting, Mr. White emphasized the importance 
of continuing public educational campaigns to spur thx 
use of electrical appliances and machinery. He outlined 
to his audience the various techniques and media used 
by NEMA in its public information program. 


Atomic Energy Control 
Many industry leaders are giving much close study t 

the recently passed McMahon Atomic Energy Contro! 
Act. The provjsions of the act are far-reaching ani 
give rigid control to the government over the production 
and allocation of all fissionable materials entering into 
the production of atomic energy as well as byproduct 
materials resulting from such production. The National 
Association of Manufacturers thinks that this act is of 
“paramount importance to every businessman” in the 
precedents it may set for government controls over pat 
ents and research in general. A four-page bulletin com 
prising an analysis of the McMahon Act has been pre- 
pared by the NAM and may be obtained from its head 


quarters, 14 W. 49th St., New York 20. 


INDUSTRIAL BRIEFS 


Barker & Williamson 
comprising 93,000 sq ft in 
exclusively to special and 
inductors, etc. The Upper 
and general offices as well 
will remain there. 


has leased a new factory building 
3ristol, Pa. This will be devoted 
developmental work in capacitors, 
Darby, Pa., plant will be retained, 
as present manufacturing facilities 


Chase Brass & Copper Co., Waterbury, Conn., has pur- 
chased the government-built plant in Euclid, Ohio, for over 
$5,000,000. This plant was operated by Chase during the war. 
The plant, which is adjacent to the Chase Cleveland Mill, will 
be used in part for the manufacture of sheet brass and copper. 


Electro-Voice, Inc. has moved to new and larger quarters 
at Buchanan, Mich. The new plant will combine all the facili- 
ties of its three South Bend, Ind., plants providing complete 
development and manufacturing processes. 


Fairchild Camera & Instrument Corp., Jamaica, N. Y., 
has expanded its activities by opening a wholly-owned sub 
sidiary, Fairchild Industries, Inc. in Burlington, Vt. It 
will manufacture low-priced items, many in the consumer field 
Its first product will be an electric drill for the home work 
shop. The company’s plant containing 25,000 sq ft of floor 
space was purchased from the Burlington Metal Products 
Corp. 


Federal Electric Products Co., Newark, N. J., has pur- 
chased the Wurdack Co., St. Louis, Mo. The latter com- 
pany will be known as the Wm. Wurdack division of the 
Federal Electric Products Co. Long affiliated with Fed- 
eral Electric, the Cole Products Co., Long Island City, N 
Y., is being merged into the Federal Electric Products Co. 


The Foxboro Co. Ltd. is erecting a plant in the Ville 
LaSalle section of Montreal for production of control instru- 
ments. Plant will be completed in the Spring of 1947. This 
company is affiliated with The Foxboro Co., Foxboro, Mass. 


General Electric Co. has purchased from the Reconstruc- 
tion Finance Corp. the Ft. Wayne, Ind., plant where the com- 
pany manufactured turbosuperchargers during the war. The 
plant will be utilized for production of fractional-horsepowe! 
motors. According to company officials, G-E paid $5,000,000 
for this plant. More than 3,000 persons are expected to be 
employed there. 


The Hoover Co. held its first international conference at 
its North Canton, Ohio, headquarters recently. Engineering 


— 
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PEASE 88-R produces Whiteprints 
(Dry Direct Process Prints with Blue, 
Black or Red lines on a white back- 
ground) in a matter of seconds... . 


IN EITHER CUT SHEETS 


OR ROLLS 


RUGS nae ee Lene 


PEASE 88-R with its controlled Whiteprint making provides a superior method 


of reproducing tracings and engineering drawings by the dry direct process. 


PEASE 88-R possesses exclusive, outstanding features such as Positive Print 
Separation, Stacking of Prints, Ease of Feeding and Sliding-Revolving Con- 
tact which enable it.to produce lowest cost, highest quality Whiteprints, 
in either cut sheets or rolls, in one completely continuous operation, at 


speeds from 1 to 30 feet per minute. 


ENTIRELY NEW in design and construction, Pease 88-R is engineered for 


greater efficiency, economy, speed and capacity. 


See Pease 88-R in actual production, Booths No. 209-210, Exposition of Power and 
Mechanical Engineering, Grand Central Palace, New Y ork City, Dec. 2 to 7, inclusive. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD - CHICAGO 18, ILLINOIS 


LEADING MANUFACTURERS OF TRACING REPRODUCTION MACHINES SINCE 1907 
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3-WAY 


INTERCHANGE- 
ABLE POINTER 
UNITS 


GRADUATIONS 
NUMERALS 

BRANDED IN 

“DEEP RELIEF’ 


RB-1000 


@d6e@ 


RB-20 RB-30 RB-10 


The new 3-way stock control knob unit shown above answers many 
problems for the engineer. The escutcheon mounts to the instrument 
and the knob mounts on the control shaft, rotating freely inside the 
escutcheon. All three pointer knobs illustrated may be used in con- 
junction with the escutcheon or used singly without escutcheon as 
desired. Graduations, numerals or other markings can be branded by 
Rogan in “‘deep relief’ on the escutcheon part at low cost. 


Other modernistic, compression molded plastic knobs are available 
from our new post-war stock. 


An inquiry on your business letterhead will quickly bring descriptive 
literature or samples. Write at once. No obligation. 


ROGAN BROTHERS 200i S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 


Compression Molders and Branders of Plastics. 





THE BUSIEST 


TOWER 


IN ALL INDUSTRY 


Because of These 


SUPERIOR 
FEATURES 


Contacts Carry 25 Amp. Loads... 

frequently eliminating relays, thus simplifying wiring 
circuit and saving vital space. 

Telechron Motor . .. specified in the first model built 
years ago because best not cheapest. 


3 Sharp Accuracy: 2 of 1% guaranteed. 


@ Twelve Dial Ranges... from 0-15 sec. to 0-60 hr. 
Two Types ... resetting and non-resetting upon 
power interruption. 


THOUSANDS OF “VERNIER-SET” TIMERS NOW INSTALLED 
LEARN WHY... SEND FOR BULLETIN B-18 TODAY 


Ae = 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. & GERMANTOWN AVE © PHILADELPHIA 44 PA 


staff members of the company’s plants in Great Britain, Ca: 
ada and the United States, as well as other executives, at 
tended the conference. 


Industrial Powders, Inc. has been organized to produ 
electrolytic copper and copper oxide powders for diverse uses 
The company will be located at 220 Essex St., Brooklyn & 
N. Y. G. B. Gusrae is production engineer. He was former] 
with the Otis Elevator Co 


Insulation Manufacturers Corp. has moved its Clevelai 
office into its own building at 1231 Superior Ave., Clevela: 
14. This has increased the company’s facilities 


Alni Corp. has been formed to manufacture miniature hors« 
power motors and electro mechanical devices. The compar 
will be located in the Reeves International Building, 10 | 
52nd St., New York 22. Hazard E. Reeves is president. H 
is the founder and former president of Audio Devices an 
Reeves-Ely Laboratories, Inc. and is now president of Reeve 
Sound Studios, Inc., Reeves International Inc., and Reeve 
Soundcraft Corp. H. D. Brailsford is vice-president. 

Maas & Waldstein Co., Newark, N. J., has acquired th: 
Smith-Davis Paint Co., Los Angeles. The latter company 
will continue to manufacture industrial finishes and other alli 
products. 


Penn Electric Switch Co., Goshen, Ind., has leased a ne 
factory at 1351 Roosevelt Ave., Indianapolis, Ind. The com- 
pany now has three factories. Production at the new plant has 
already begun. 


Marion Electrical Instrument Co., Manchester, N. 
has opened a special consulting service department in cor 
nection with its new bench-type induction soldering unit, whic! 
is to be used for production soldering of small metal parts and 
assemblies. 


The Monarch Machine Tool Co., Sidney, Ohio, has 
been granted an exclusive license by the Bailey Meter Co., 
Cleveland, to build and market to the machine tool field a 
contour turning mechanism first introduced by the latter co1 
cern. (A description of this mechanism appeared on page 141 
of the July 1946 issue of ELEcTRICAL MANUFACTURING. ) 


Monsanto (Canada) Ltd., Montreal, subsidiary of Mor 
santo Chemical Co., St. Louis, Mo., has begun production 
polystyrene in a new plant. This plant is described as the fir 
polystyrene plant in the British Empire. Output is expected 
to greatly exceed Canada’s prewar requirements. 


The wire division of North American Philips Co., Inc. 
has moved from Dobbs Ferry, N. Y., to Lewiston, Me. O; 
erations at Lewiston will cover drawing, enamelling and plat- 
ing of wires of very fine size in a wide range of metals and 
alloys. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Industrial Designers Adopt 
Professional Code of Practice 


The industrial designer’s relationship to industry, the pub! 
and his colleagues has been clarified in a statement of princi 
ples embodied in a Code of Practice adopted by the Society « 
Industrial Designers, 55 W. 42nd St., New York 18. Salient 
principle is the fundamental obligation of the designer of integ 
rity to “always treat engineering, merchandising, and pure d 
sign as three parts of the same problem.” The designer, th 
code states, is not to issue “cheap or sensational ideas or pro 
ects” for things which can not actually be made or sold. 

In general the code establishes the same criteria of servi 
as have been established for architecture, engineering and oth 
professions. Among the principles stated are the following: 
“The industrial designer’s obligation is to accept payment on|) 
from the client who hires him; he does not receive commissi¢ 
or payments of any kind from suppliers of material or othe: 
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MILLING MACHINES 
IN STOCK=—FOR 


IMMEDIATE 
Ps SHIPMENT 


Current production conditions put us in a 
position to offer a number of Cleveland No. | 
Vertical Milling Machines for immediate ship- 
ment. These are fresh-from-the-production- 
line . . . factory inspected standard machines. 


The specialty of Sommer and Adams for more 
than a quarter of a century has been the design- 
ing and building of special purpose machinery — 
mostly aimed at doing something no other machine 
will do, all aimed at cutting time and cost in pro- 
duction. S and A creations range all the way from 
two-story, fully automatic multi-operation machines 
to small items like the Cleveland Vertical Milling 
Machine, at left. 


This is a small, rigid, high-speed unit embodying 
all of the features essential to modern milling 
practices. Popular demand has converted it from 
a special machine to a standard item which thou- 
sands of tool and die makers, and production 
plants find a practical necessity. 


Ten chances to one there's a spot for one of these 
productive machine tools in your shop ok 


It is probable, too, that S and A have the answer, 
in their years of special design experience, to 
some particular production problems hampering 
your cost control. 


Subject fo prior sale urrent 


shipped immediately upon receipt 


TT UCD aD ec 


18505 EUCLID AVENUE, CLEVELAND 12, OHIO 


ELE Meas 


SUBSIDIARY OF THE FEDERAL MACHINE AND WELDER COMPANY 
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DO YOUUSE 9 
STRIP RESISTORS 5 


And have you checked 


us aS @ source ? 


Mail us your specifications today—we will quote 
you a price and let you know our best delivery date. 


H. W. TUTTLE & CO. 
ADRIAN, MICH. 





Photo Courtesy Sylvania Electric Products, Inc. 
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Exactness” 


STANLEY “FLUD-LITE” MAGNIFIERS 


The crystal-clear five-inch 
lens and directed fluorescent 
light of Stanley “Flud-Lite” 
Magnifiers provide a never- 
tiring ‘‘eye’’ that guards 
against production errors. 

Ample magnification and 
glare-free light enable inspec- 
tors and machine operators to 


see the tiniest flaws and 
scratches in machined parts 
quickly, detect dimensional 
errors, check reamers, gauges, 
dies, etc., to perfection. 

Write for illustrated folder. 
Stanley Electric Tools, 
Church Street, New Britain, 
Conn. 


STANLEY 


Trade Mark 


HARDWARE - HAND TOOLS : ELECTRIC TOOLS 








who do work for his client. He is loyal to his client also 
that he does not serve competing manufacturers. If he is d 
signing a product for one maker, he will not undertake to desi; 
the same product for another manufacturer.” 


Pease Heads Machine Tool Builders 

Herbert H. Pease, president of the New Britain-Gridl 
Machine Division, New Britain Machine Co., New ‘Britai: 
Conn., was elected president of the National Machine Tox 
3uilders’ Association, following the recent annual meeting 
the group at Quebec. 

Other officers elected include: Alexander G. Bryant, vic: 
president, Cleereman Machine Tool Co., Chicago, as first vice 
president, and L. D. McDonald, vice-president, Warner-Swas« 
Co., Cleveland, as second vice-president. 

Keenan Heads Canadian Electrical Manufacturers 

At the second annual meeting of the Canadian Electrical 
Manufacturers Association held at Niagara Falls, Ontari: 
October 10-11, J. S. Keenan, manager, supply department, 
Canadian General Electric Co., Toronto, was elected as presi 
dent for the ensuing term. Other officers elected by CEMA ar: 
as follows: A. S. McCordick, Maloney Electric Co. of Canada, 
Ltd., L. F. A. Mitchell, Canadian Westinghouse Co., Ltd., and 
G. W. Lawrence, Sangamo Co., Ltd. as vice-presidents; L. | 
Messinger, Canadian Line Materials, Ltd. as treasurer; H. | 
Wright, Curtis Lighting of Canada, as secretary; and T. W. 
Brackinreid, Phillips Electrical Works, Ltd., W. R. Greenshields 
Canadian Triangle Wire and Cable Co., J. H. Hale, Hale Bros., 
Ltd., and M. B. Hastings, Power Lite Devices, Ltd., as directors. 

About 250 delegates representing the Canadian electrical 
manufacturers attended the meeting. 


Magnesium Association Holds 
Third Annual Convention 

Third annual meeting of the Magnesium Association, held 
October 3 and 4 at the Waldorf-Astoria, New York City, was 
featured by exhibits emphasizing the applicability of magnesium 
to a growing list of applications. Among the exhibiting con 
panies were the American Magnesium Corp., Cleveland; Bendix 
Aviation Corp., Eclipse-Pioneer Div., Teterboro, N. J.; Brooks 
& Perkins, Detroit, Mich.; Dow Chemical Co., Midland, Mich.; 
Hills-McCanna Co., Chicago; Hydropress, Inc., New York 
City; Revere Copper and Brass, Inc., New York City; White 
Metal Rolling & Stamping Corp., Brooklyn, N. Y.; and the 
X-Ray Industrial Laboratory, Philadelphia. 

Technical papers presented at the meeting included a con- 
tribution by Dr. J. D. Hanawalt, general manager of Mag- 
nesium Division, Dow Chemical Co., who pointed out that 
costs for the metal will come down as soon as “a reasonably 
large and steady volume of production has been attained and 
new processing developments are more fully utilized.” 


Wide Participation in Rural 
Electrification Conference 

Broad interest has been shown in the forthcoming National 
Farm Electrification Conference, scheduled for November 
and 8, at the Hotel Sherman, Chicago. Participating organiza- 
tions include the National Electrical Manufacturers Association, 
Edison Electric Institute, American Society of Mechanical En- 
gineers, National Electrical Wholesalers Association, National 
Electrical Contractors Association, American Washer and 
Ironer Association, and National Electrical Retailers Associa- 
tion, as well as groups directly related to agricultural interests. 

This wide participation is seen as a reflection of the far- 
reaching effect of increased rural electrification on the design, 
manufacture and distribution of electrical appliances and ma- 
chinery for farm use. 


ASTE Cancels Semiannual Convention 

Crippling of Pittsburgh industrial life by the power strike, 
hotel strike and other labor troubles made it necessary for the 
American Society of Tool Engineers to cancel its semiannual 
convention scheduled for October 10-12, inclusive, at that cit 
William Penn Hotel. 

Next scheduled meeting of the ASTE will be the annual 
convention at Houston, Tex., in March, 1947. In. the inter 
plans have been made for meeting of the board of directors 
and of various committees. 


r 
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NA ) SIZES 


of FANSTEEL 
SELENIUM 
RECTIFIERS 


The table at the left (page 3, Fansteel 
Bulletin RDP-107B) lists only part of 
the 285 standard Fansteel Selenium 
Rectifier Stacks available in a wide 
range of output ratings in half wave, 
bridge or center tap circuits. Rectifier 
users have found this bulletin most 
convenient. If you do not have a 
copy, ask for one today. 


Look to Fansteel, not only for the 
rectifiers you need now, but for tech- 
nical assistance in the development 
work you have in prospect. Fansteel 
engineers are ready to help on any 
part or all of the rectifier problem— 
standard stacks, custom-built stacks, 
sub-assemblies, or complete rectifier 
power units. The Fansteel system 
of quality control assures the utmost 
of dependability. 


Write us in full confidence — 
without obligation. 


Dependable 
Kear La} 


peered 


RECTIFIER DIVISION 
NORTH CHICAGO, TLLINOTS 
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When Safety Depends M lB N] in 


on Electrical Contacts 





Boeing 8-29 





the reliable choice is 


KESTER ‘cons SOLDER 


e@ In the direction-finding equipment of ships and planes 

. in radar—wherever there’s no margin for electrical error 
—permanent, corrosion-free solder bonds are an absolute 
must. And Kester Rosin-Core Solder provides durable elec- 
trical contacts that hold fast against shock, vibration, twist- 
ing, bending, and the expansion and contraction of tem- 
perature extremes. 


@ In all types of electrical soldering, the same high quali- 
ties demanded by aircraft and marine operation are yours 
when you use Kester Rosin-Core Solder. It means years of 
freedom from service difficulties. The flux—scientifically 
balanced with superior alloys—is right in the core, assuring 
a clean, tight job in one simple operation. Kester Rosin-Core 
Solder is virtually mistake-proof in application. The rosin- 
flux will not harm insulation or cause corrosion. 


@ Equally outstanding for general use is Kester Acid-Core 
Solder. Both Kester Cored Solders are available in a wide 
range of strand and core sizes, flux and alloy combinations. 
Kester engineers will gladly cooperate with you in the selec- 
tion of a Kester Cored Solder custom-made to solve any 
special soldering problem you may have. Write fully. There 
is no obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
1 aa Acaceeee 
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INDUSTRY 


Dr. Lewis Warrington Chubb, director of the Westing- 
house Research Laboratories, East Pittsburgh, Pa., has been 
awarded the John Fritz Medal and certificate, the highest 
award in engineering. "This was made “for pioneering genius 
and notable achievements during a long career devoted to the 
scientific advancement of the production and utilization of 
electrical energy.” This medal is awarded annually by the 
American Society of Civil Engineers, American Institute of 
Mining and Metallurgical Engineers, American Society of 
Mechanical Engineers, and American Institute of Electrical 
Engineers. 








Herbert C. Graves, Jr. Dr. Lewis Warrington Chubb 


Herbert C. Graves, Jr. has been appointed chief engineer 
at Gibson Electric Co., Pittsburgh, Pa. He was formerly with 
I-T-E Circuit Breaker Co., and during the war was in charge 
of Navy activities for that company. Before that, he was with 
Westinghouse Electric Corp. He is the holder of many do- 
mestic and foreign patents. 


Plastics Division of Monsanto Chemical Co., Springfield, 
Mass., has appointed Dr. C. K. Bump and H. W. Mohrman 
as assistant directors of research. Dr. Bump, who came to the 
company in 1937, will head the general application and technical 
service sections. Mr. Mohrman, with Monsanto since 1939, will 
have charge of the physics and physical testing sections. Bot! 
were formerly research group leaders. Harold F. Park has 
been appointed senior chemist. 


The newly created Industrial Pump Division of Bowser, Inc., 
Fort Wayne Ind., has named E. C. Chapman as chiel 
engineer. He was formerly with Blackmer Pump Co. 


Thomas Cruthers has been elected a member of the board 
of directors at Electric Machinery Manufacturing Co., Minne- 
apolis, Minn., a subsidiary of Worthington Pump & Machinery 
Corp. Mr. Cruthers is vice-president of Worthington Pump 


Tobe Deutschmann Corp., Canton, Mass., has named Samuel 
Heyman as factory manager. In this capacity, he will have 
full charge of all manufacturing operations. He was formerly 
with Aerovox Corp. 


E. U. Lassen, assistant chief engineer at Cutler-Hammer 
Inc., Milwaukee, Wis., has been reelected chairman of the 
American Institute of Electrical Engineers’ Committee 0! 
Industrial Control Devices. Mr. Lassen has been active in th 
association’s activities for the last 20 years. 


Fayette Leister has been elected as vice-president in chargé 
of engineering at the Fafnir Bearing Co., New Britain, Conn 
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: FAST -H WL APPLIANCES 


need a thermostat like this 


A feature of many modern electric ap- 
pliances is “fast heating” through use 
of high-wattage elements. 


But to minimize temperature over- 
shoot in these units, an accurate, relia- 
ble heat control is needed. 


As for example ...the “Posi-Trol.” 


Manufactured by General Thermo- 
stat Corp., 2052-2060 Bronx St., New 
York 60, N. Y., the “Posi-Trol” is a 
small conduction-type thermostat of 
particular usefulness in appliances 
where the need is for sharp, clean cir- 
cuit “make” and “break.” 


Naturally, such hair-trigger response 
calls for good design...dependable 
metals. And, perhaps nowhere else in 
the “Posi-Trol” is this combination 
more important than in the two Inconel 
contact springs. 


Inconel was chosen because it could 
supply the needed combination of 
properties. Inconel fully retains its 
spring properties at the necessary ele- 
vated temperature...does not rust... 
resists corrosion... withstands fatigue. 


Another reason for the choice of In- 
conel is its non-magnetic quality. For, 
while other metals often become 
slightly magnetic after spot welding 
(and “pick” up small metal particles), 
Inconel is completely free of this 
troublesome tendency. 


Investigate Inconel and all the other 
INCO Nickel Alloys when you want to 
protect a promise of performance. If 
you're building quality products, choose 
quality metals. They add so little to 
total cost ... so much to dealer and cus- 
tomer satisfaction! 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


NICKEL Jt, ALLOYS 


TRADE mate 


MONEL* + “K” MONEL* + “R’ MONEL* 
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“KR” MONEL* «+ “S’ MONEL* -« INCONEL* 


INCONEL CONTACT SPRING 
(TENSION UPWARD) 


INCONEL CONTACT SPRING 
(TENSION DOWNWARD) 


Cutaway view of B-2 “POSI-TROL.” Handles 
temperatures from Room to 600° F.; loads, 
up to 1000 watts a.c. 

Note how the entire length of the ther- 
mo-responsive element can be placed in di- 
rect contact with the device to be controlled. 
This assures instant response to any tem- 
perature change. 

The B-2 will hold temperature differen- 
tials of from 5° to 30°F. on such appliances 
as flat irons and hot plates (depending upon 
their design.) 

The terminal leads do not come with the 
unit. Supplied by the user, they are fre- 
quently made from “A” Nickel strip. 

Actual size of the model shown is only 
1544"x 54"x13/16" (including stop washer.) 


¢ NICKEL + “L’ NICKEL* + “Z” NICKEL* 


*Reg. U.S. Pat. Of. 
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He has been with the company since 1921 and was engineering 
manager since 1945. Mr. Leister, who has been active in the 
development of important anti-friction bearing improvements, js 
a holder of numerous patents. 







RAQOI 


Thurston C. Merriman is the new consulting metallurgist 
at Phosphor Bronze Smelting Co., Philadelphia. Among other 
companies, he was with American Brass Co., Western Electric 

Co., and Seymour Manufacturing C6 














“One Good Turn -or a Million”’ 





William W. Gilmore Walter B. Schulte 


Walter B. Schulte, president of Micro Switch Divisio 
First Industrial Corp., Freeport, Ill, has retired as head ci 
the company, effective December 15. He will be succeeded by 
William W. Gilmore, executive vice-president. In 191], 
Mr. Schulte became associated with the late C. F. Burgess 
% Here, in expanded plant facilities, GRACOIL Coils and operating the Burgess Battery Co. and other Burgess indus 
Transformers are expertly designed and built to exact spec- tries. W ith two associates, he formed the Micro Switch A orp 
aoe ; in 1937. Mr. Gilmore has been associated with Micro Switcl 
ifications. Plan your next product with GRACOILS. since 1941. He was in charge of the company’s huge wartim« 


production of aircraft and other military equipment and subs: 
quent postwar reconversion 
























Ralph Ackart has been appointed chief engineer by Reming 
ton Corp., Cortland, N. Y. He was previously with the «1 
gineering division of Carrier Corp. Mr. Ackart was responsibli 
for coordinating the design of numerous industrial and con 
mercial air conditioning products. A room air conditioner 
intended especially for the tropics is the company’s first post 
war product. Samples are now in actual operation. 
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Ralph Ackart 


John W. Baer has returned to the Forker Corp., Clevela! 
| as chief engineer. He has just been returned to civilian status 
| by the U. S. Corps of Engineers after three years’ servic 
| He was previously connected with engineering work exclusivel} 

in the material handling field, covering equipment design an 
| manufacturing production. 


THE GRAMER COMPANY Walter B. Briggs has been appointed general manager @t 


Established in 1935 the power transmission division of Lovejoy Flexible Coup! 
Co., Chicago. He was formerly with Ideal Industries, I: 
FZ , y wi 
Clectrical Coils and Jranstormers foecriaeanliiaie a aden nl 
1e board of directors of Johns-Manville Corp., New York 
2734 WN. PULASKI RD., CHICAGO 39, ILL. U.S.A. City, has elected Lewis H. Brown as chairman of the board 


and chief executive officer of the company. He has been pres! 


John W. Baer 





““One Good Turn-or a Million” 







Write for New Circular — No Cost— No Obligation 
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..» FOR LAMINATED PLASTICS 


One of radar’s earliest problems has brought about one of the most far- 

reaching postwar developments in plastics! The problem: a streamlined, 

light-weight, all-weather housing for bulky antennas. The answer: low-pressure \ 
laminating of plastic materials! ‘ 


Everyone is familiar with the bulging “radomes” on many \ 
of our wartime aircraft. Those big shapes, with compound curves 8 
covering large areas, could never have been turned out in GO 


quantity by conventional molding methods. Low-pressure 


laminating of duck and glass cloth layers impregnated with 
BAKELITE resins solved the problem — and spawned a host of 
postwar applications! 

Big shapes... complex forms containing deep undercuts... 


these and other projects that are well-nigh impossible by TRADE-MARKS 


ordinary plastic molding techniques are made comparatively p LASTI C S 
easy by this new war-born process. 


Industry will find many uses for low-pressure laminates— 

thanks to their high dielectric strength, dimensional stability, 

mechanical strength and other desirable properties that are 

dependent upon choice of base materials and the correct BAKELITE 

laminating varnish. They permit simple molds—color may be incorporated 
they may be formed in the flat and postformed in a wide variety of shapes— 

they are the economic answer to many product design problems. 


Write Department 56 for further information on low-pressure laminating-molding. 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q{§ 30 East 42nd Street, New York 17, N. Y. 
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was elected president. Reorganization of the company into six 
operating divisions was also announced. 








Chase Morsey, Jr. has joined the Dazey Corp., St. Loui 
Mo., as manager of the Coffee Maker Division. His new duties 
will include supervision of product design. He was former 
with International Business Machines Corp. The beginni 
of this year he was discharged with the rank of major fro 
the Army Air Forces. 







| dent since 1929. R. W. Lea, formerly executive vice-presidenit, 













Dr. Harner Selvidge has been appointed director of tl 
recently organized special products development group of tl 
Bendix Aviation Corp. The group will operate two laboratoric 
one at the Eclipse-Pioneer division, Teterboro, N. J., and thi 
other at the Pacific division, North Hollywood, Cal. Dr. S« 
vidge, who joined the company the latter part of 1945, had 
charge of the rugged vacuum tube research program for thx 
proximity fuse at Johns Hopkins University during the wai 
Previously he was with the American Phenolic Corp. 





















Lear, Inc., Grand Rapids, Mich., has appointed William F. 
Frankart as senior radio project engineer. He was previously 
with Precision Specialties, Inc., Air Associates, Inc., Aireon 
Manufacturing Corp., and Farnsworth Radio & Television Corp 














Shaded Pole William F, Frankart Roy Dally 

Re versib le or One- Way ; Roy Dally has been appointed chief engineer at Electrovox 
Co., Inc., Newark, N. J. He formerly acted as consultant to 

the company on design research. He is the author of numerous 


ADAPTABLE TO YOUR REQUIREMENTS technical works. 


Our engineers will help you work out specifications to Joseph Palma, Jr. has opened a new office at 6831 W. 34 St., 
suit your needs within the broad limits of the basic Berwyn, Ill. An industrial designer for the past 10 years, he 


Crise motor thot has been proven-in-use for years. was formerly with W. C. Nichols as Nichols and Palma and 
then with Product Designers. 
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Clarence F. Spindler has been named general manager by 
the Kurz and Root Co., Appleton, Wis. Among other com- 
panies, Mr. Spindler was with Altorfer Bros. Co. 


Unusual features of the Standard Crise motor: 


© 2-wire low-voltage reversing circuit — or can be 
built for one-way travel only. 

@ Motor can stop in any position — resistance of 
100 to 120 ohms across leads. 

® Torque is 2'%,; pound-inches at 2 RPM either 









Quentin D. Mehrkam has joined the metallurgical staff 
of the Ajax Electric Co., Inc., Philadelphia. He was former]) 
















direction — variable to meet your specifications i production metallurgist with Thompson Products Co. 

— can be increased considerably in motors for 

one-way travel only. George A. Graham has been elected executive vice-president 
© Internal stops can be provided to limit travel to and director of Schick Inc., Stamford, Conn. He is a former 
. aiaitenaen direction. be vice-president and member of the board of directors of the 

ae we i Gillette Safety Razor Co. 

Self-lubricating for life of motor. i ; 

7 ao ar oreinge a aatmatle epving Ernest S. Theiss has been appointed assistant chief engi- 
neer at the Davey Compressor Co., Kent, Ohio. Mr. Theiss 

Send us your specifications — let our engineering had been assistant professor of mechanical engineering, College 
staff determine how the Crise motor can deliver vm of Engineering, Duke University. He is a member of several 
exactly the service you require. We are ready to ee technical societies. 






work fast——can make prompt delivery. 


Richard F. Wehrlin, formerly in charge of engineering at 
Carl L. Norden, Inc., has been elected president of Avion In- 


MANUFACTURING rd) strument Co., New York City. The company was organized 
° by a group of engineers who specialize in gyroscopes, electrical 
controls, responsive devices, etc. Mr. Wehrlin was forn rly 


nd 


COLUMBUS 16, OHIO, HET: £434 assistant to Mr. Norden, working on various development al 


design projects. 
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New, Improved, 
Money Saving 


DESIGN 





Product Improvement and 
Production Economy...are 
possibilities worth explor- 
ing in the design stages 


Superior Tube Company, with a wealth of 
background information on the production, 
specification, and performance of small tubing, 
is well prepared to assist designers and fabri- 
cators in the one best selection for any specific 
tubing application. There is only one right 
choice depending on your need, which may 
include among other requirements, formability, 
machinability, high strength at high tempera- 
tures, surface finish and corrosion resistance. 
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POSSIBILITIES 


SUPERIOR TUBE COMPANY 


Norristown, Pennsylvania 













The consistent, uniform quality of Superior 
small metal tubing is the result of untiring 
efforts to maintain new and better methods for 
quality control through laboratory, production 
and inspection methods. Superior engineers have 
had broad experience with small tubing and 
with fabrication techniques, in cooperation with 
skilled fabricators in practically every field. 


Avail yourself of the design advantages of 
small tubing—take advantage of Superior’s abil- 
ity to assist you in the design stage. 












































































Se NET ‘<__=ee rr eset ene 





LITERATURE... Yours for the Asking 


Copies of the material reviewed here are available to engineers or 









executives engaged in product development. Write on your letterhead 


Sheet Metal Stamping 

An illustrated 12-page bulletin describes a specially developed 
method of drawing and embossing sheet metal which makes 
possible the forming of shallow sweeps and shapes and drawing 
cone-shaped and tapered stampings. A feature of this process 
is that such difficult stampings can be made in one operation, 
and that materials which are normally hard to handle can be 
drawn and embossed without difficulty. The catalog provides 
a comprehensive explanation of the basic principle of this proc- 
ess, and illustrates a number of specific applications. Among 
the applications shown are stampings drawn of full-tempered 
aluminum alloy, thus eliminating the cost of heat treating and 
straightening. S. B. Whistler & Sons, Inc., 752-756 Military 
Rd., Buffalo 17, N. Y. 


Glass Fiber Insulation 


Revised catalog (No. EL46-11) brings up to date useful in- 
formation on various glass fiber electrical insulating materials 
The 24-page booklet contains data on glass fiber yarns, insu 
lated wire, tapes, varnished cloth and tape, laminates and other 
materials. Illustrations are used copiously to show various 
types of materials and their applications. Owens-Corning Fiber- 
glas Corp., Dept. 866, Toledo 1. 


Resistors 

A series of illustrated bulletins, bound in a loose-leaf folder, 
provide technical data covering an extensive line of potentio- 
meters, rheostats, resistors and related products. Dimensional 
drawings as well as photographs of standard models are in- 
cluded. Also included is a bulletin describing the production 
and engineering facilities of the manufacturer. Clarostat Man- 
ufacturing Co., Inc., 285-7 N. 6th St., Brooklyn 2, N. Y. 


Non-Metallic Materials 

Technical data covering several types of vulcanized fiber, 
laminated phenolics and related basic materials are given in a 
14-page bulletin (No. GF-46). Included are data on bonded 
mica material suitable for various insulating purposes. Feature 
of the bulletin is a center spread comprising a comparative 
chart showing electrical and mechanical properties of specially 
formulated laminated phenolics and melamines. Illustrations 
show typical parts made from these diverse products. Con- 
tinental-Diamond Fibre Co., Newark, Del. 


Mercury Switches 

Technical data covering general line of mercury-type switches 
are contained in a 16-page illustrated catalog. A six-page 
switch-rating index forms a salient portion of the catalog. Min- 
neapolis-Honeywell Regulator Co., 2685 Fourth Ave., Min- 
neapolis 8. 


Laminated Plastics 


A new edition has been made available of a useful handbook 
containing technical data on laminated phenolic material. The 
48-page spiral-bound book contains a summary of general prop- 
erties of this material, illustrations of specific grades, and tabu- 
lations of their properties. A section is devoted to a description 
of typical uses. National Vulcanized Fibre Co., Wilmington 
99, Del. 


Insulated Cable 


Four-color, 16-page bulletin (GEA-4352) shows how 
Flamenol-insulated wire and cable are manufactured. Both 
text and illustrations trace manufacturing procedures from the 
production of the basic polyvinyl chloride insulation to the 
final tests on the completed cable. Also fully illustrated are 
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direct to the sponsoring manufacturers, at the addresses indicated. 

















various typical applications. Ratings and specifications ar 
included. Apparatus Dept., General Electric Co., Schenectady 


9) aN, Xs ° 


Low Temperature Brazing 

The use of preplaced rings, washers, cut strips or other forms 
for low temperature silver-alloy brazing or soldering is d 
scribed in a four-page bulletin. The bulletin makes copiou 
use of application photographs. Charles W. Krieg Co., 52-60 
Dickerson St., Newark 4, N. J 


Motor Drives 

An eight-page bulletin presents a group of application phot: 
graphs showing the wide range of uses to which a line of 
motor drive units can be applied in machine tool applications 
Master Electric Co., Dayton 1, Ohio. 


Motor Control 


The fundamentals of synchronous motor controls are effec 
tively summarized in a 20-page technical booklet. A _ larg: 
connection diagram of magnetic, full-voltage air-brake polarized 
field-frequency control is incorporated. Also a useful featur: 
is a selection chart indicating the various types of controls for 
specific applications. Some 45 diagrams and _ photographs, 
many in three colors, are used effectively to supplement th 
text. Electric Machinery Mfg. Co., 1331 Tyler St., N. E 
Minneapolis 13. 


Thermal Relay 

Eight-page technical bulletin provides a thorough descriptior 
of operating principles, structural details, applications and pe: 
formance data covering a thermal type of relay (model 501) 
Diagrams show basic circuits and standard types of mounting: 
Instrument Division, Thomas A. Edison, Inc., 13 Lakeside Ave 
West Orange, N. J 


Industrial Tubes 

New and revised pages for the manufacturer’s industrial tub: 
manual have been issued. New technical data cover thre 
types of thyratrons and eight types of pliotrons. Electronics 
Dept., General Electric Co., Schenectady 5, N. Y. 


Laminated Plastics 

Revised 16-page catalog contains tables of properties an 
other specification data covering laminated phenolic materials 
specially developed for a diversity of electrical applications 
Application photographs are included. Synthane Corp., 2 Rive: 
Re. Gakes, Pa, 


Soldering Iron 
Hatchet-type soldering iron is described in a concise catalog 
sheet. Large illustrations show details of the design. Di 


mensions and other specifications are listed. Hexacon Electri: 
Co., 177 W. Clay Ave., Roselle Park, N. J. 


Electrical Insulation Data 

Temperature-resistance characteristics of electrical insulati: 
are discussed in a 16-page technical paper (No. 21T4) prepared 
by the engineering staff of the sponsoring company. The pap¢ 
does a useful job of assembling and correlating much of t! 
currently available information on this subject. James G. Biddk 
Co., 1211 Arch St., Philadelphia 7. 


Electrical Connectors 
Technical data covering an extensive line of solderless c: 
nectors of the one-piece, indent-type are contained in a revis 
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What can this NEW 
DRitsteuee Lecce 
do for you? 


Here are its characteristics. 
How can it fit your needs? 


FEATURES: 


Inexpensive, small, light... 


Hermetic sealed, contacts 


totally enclosed and protected 
from dust, dirt and corrosion .. 


Long operating life... 


Operates in any position, 
at any altitude... 


AC/DC Operation, both 
heater and contacts operate 
interchangeably 
on AC or DC 


OPERATING 
CHARACTERISTICS: 


@ CONTACT RATING—6 amps. at 450 
volts AC or DC (maximum). 


@ HEATER INPUT—5 watts nominal con- 


tinuous excitation at up to 150 volts 
AC/DC. 


DELAY PERIOD —5 seconds to 8 min- 
utes, preset at factory. . 


CONTACTS —s.p.s.t.; normally open 
or normally closed. 


DIMENSIONS—1'%4" dia. x 3%” 
height (seated). 


AMBIENT RANGE—compensated for 
operation from — 65°C to -++-100°C. 


@ WEIGHT—0.08 Ib. 


@ MOUNTING — Standard octal or 4- 
pronged tube base. 


“EDISON 


CONTROL 
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In a thermal relay, an electrical heater, rather 
than magnetic coil, is used to operate the con- 
tacts. This results in certain useful characteristics 
-inbuilt delay timing, insensitivity to transients, 
a non-inductive device that operates from AC or 
DC or interchangeably, and simple construction. 


The design of the EDISON Model 501 Thermal 
Relay adds certain important features to these 
general advantages. Hermetic sealing in glass 
protects all parts, guarantees consistent long life, 
and makes operation independent of altitude. 
Contacts operate noiselessly in an arc-quenching 
atmosphere with consequent equal current ratings 
on AC or DC. A compensating bi-metal assures uni- 
form response time at all ambient temperatures. The 
relay will operate in any position. A convenient tube- 
base mounting is available. Sound thermodynamic 
design assures consistent operation and permits a 
wide range of characteristics. 


Delay or timing is only one of the many uses of 
this versatile new relay. Engineers are constantly 
finding new applications for a device with its unusual 
and useful characteristics— applications which sim- 
plify and improve control circuits of many types. 


For instance, it protects vacuum tubes by delay- 
ing the application of plate current until cathodes 
are hot. It will indicate or control over and under- 
current, over and under-voltage. It carries heavy AC 
and DC loads and prevents chatter when actuated by 
delicate controls. It does dozens of other jobs better 
and more cheaply than any other type of relay. 


The services of Edison Engineers 
are available to assist you in working out 
any problem in connection with Edison in- 
struments and controls. A letter giving as 
much data as possible on the proposed use 
will receive prompt attention. Instrument 
Division, Thomas A. Edison, Incorporated, 
41 Lakeside Avenue, West Orange, N. J. 





IF YOU WANT A 
METAL WITH THIS 
COMBINATION: 


Pure and of uniform quality; with greatly improved 
resistance to corrosion, wear, shock, abrasion and 
fatigue; resilient, yet strong; a perfect electrical 
conductor; non-magnetic; resistant to break-down 
under arcing. 


RODS « WIRE - SHEETS - STRIPS « BUSHINGS « CASTINGS 


ELEPHANT BRAND PHOSPHOR Bronze 


THE PHOSPHOR BRONZE SMELTING CO. 
2215 WASHINGTON AVE., PHILADELPHIA 46, PA. 
“Original manufacturers of Phosphor Bronze in U. S. A.”— 
Established 1874 


aime Aol ES 


DRAKE 


eT Te 
Xo) ENN] 
SOLDER POTS. 


AN IRON FOR EVERY PURPOSE 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 


Electrical or 
Hardware Jobber 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


| 64-page catalog (No. Y46). Auxiliary tools and presses fo 
installation of these connectors are also described in this 
catalog. Standard types are illustrated and specification dat: 
conveniently tabulated. Burndy Engineering Co., Inc., 1 
Bruckner Blvd., New York 54. 


| 


Voltage Control Apparatus 


A good deal of useful engineering data on a diversified line 
of voltage control equipment are presented in a 12-page bulletin 
(No. 150). The equipment described includes variable trans- 
formers, automatic voltage regulators, and a-c power suppli 
Illustrations of standard units, dimensional drawings, per- 
formance charts, and schematic circuit diagrams are included 
Superior Electric Co., 751 Laurel St., Bristol, Conn. 


Temperature Recorder 

An inkless temperature recorder for varioys industrial ay 
plications, such as recording temperatures in generators, tran 
formers, ovens, etc., is described in an eight-page bulletin (GEA 
4572). Suitable schematic diagrams and illustrations of typica 
units are included. Apparatus Dept., General Electric C 
Schenectady 5, N. Y. 


Patent Data 

A pocket-size folder, titled “Telling the Age of a U. S. Pat 
ent by its Number,” contains a dated tabulation of the numbers 
for patents, reissues, designs and trademarks from 1836 to 
1946. The folder provides a handy source of reference by 
which the age of any patent for which the number is known 
can be quickly determined. Invention, Inc., Munsey Bldg 
Washington 4, D. C. 


Insulating Tubing 

Manufacturer’s facilities for the production of plastics-insu 
lated electrical wire are presented in a pocket-size 12-pag« 
»00klet. Surprenant Electrical Insulation Co., 84 Purchase St., 
Boston 10. 


Constant Modulus Alloy 

A 15-page engineering data bulletin (Vol. I, No. II) dis 
cusses in detail the properties and applications of a constant 
modulus alloy. This material has a zero thermoelastic co 
efficient over a useful range of temperature above and below 
ordinary room temperature and finds many applications in 
instruments and other precision devices. The technical bulleti: 
incorporates various property tables and graphs. The H. A 
Wilson Co., 105 Chestnut St., Newark 5, N. J. 


Hand Tachometers 
Catalog sheet contains design details and specification data 
covering a line of hand tachometers. O. Zernickow Co., 15 


Park Row, New York 7. 


Colloidal Graphite 

General specifications and applications of colloidal graphit 
are summarized in a 16-page technical booklet. Photomicr: 
graphs are included, as well as 25 illustrations of typical ap 
plications, including many in electrical and electronic fields 
Useful index to the manufacturer’s other technical literatur: 
provided. Acheson Colloids Corp., Port Huron, Mich. 


Ball Bearings 

Specification data covering a line of precision-type ball beat 
ings are given in a four-page folder (4b/1). Actual size il- 
lustrations are incorporated. Miniature Precision Bearings, 


Inc., Keene, N. H. 


Precision Pivots 

Details covering the manufacturing procedures of a line of 
precision-type pivots for instruments is contained in a 12-pag¢ 
illustrated booklet. There is a summary of standard specifi 
tions. Permo, Inc., 6415 Ravenswood Ave., Chicago 26. 


Research Developments. 


A review of the accomplishments of the RCA Laboratories 
Division since it was first established in Princeton, N. J., i! 
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AKE THE “HEAT OFF 
BAKING 
{ (if 


——, 


with SYNTHITE #131-M CLEAR BAKING VARNISH 


This statement, both literally and figuratively speaking, 
quickly conveys just what advantages SYNTHITE # 131-M 
affords. Its special formulation makes possible complete 
“curing” at oven temperatures considerably lower than those 
required by most polymerizing varnishes. Needless waste 
of production hours can be eliminated by the ability of 
SYNTHITE #131-M to bake out quickly even at these low 
temperatures. This means that it is often possible to “charge” 
your oven several times within the time normally needed to 


thoroughly bake out the average varnish. 


The following table clearly illustrates the difference in 
curing time and temperature of SYNTHITE #131-M as 


compared with an average polymerizing deep drying varnish. 


SYNTHITE 
#131-M 


Average 


Temperature Polymerizing Varnish 


io Be 
230° F. 
180° F. 


28 minutes 
44 minutes 
4\4 hours 


2 hours, 15 minutes 
14 hours 
prohibitive baking period 


A standard 20 gram cup of varnish was used in either case. 


With these drastic reductions in baking time, none of the 
requisite features of a good insulating varnish are sacrificed. 
High wet and dry dielectric strengths, heavy build-up, oil 
and waterproofness, plus a tough, hard finish that will give 
the ultimate in external protection, all are retained as added 
advantages. 

From the standpoint of a production varnish, SYNTHITE 
#131-M is excellent as it affords ease of handling together 
with exceptional dip tank stability. In the baking operation, 
you will find it adaptable to both conventional gas and 


electric heated ovens or infra-red. 


We offer this varnish to you as a means to speed up your pro- 


duction and ease the “crowding” of your baking equipment. 


Write us, giving us a brief description of your application 
and we will be only too glad to forward you further infor- 
mation on how SYNTHITE #131-M may be used on your 


particular insulating problem. 


ly slitiag Qh 


NOVEMBER 1946 261 


JOHN C. DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2,N.& 





BIMETAL 
PRODUCES 


Some controls require “straight-line” 
movement of the thermostatic bimetal 
element. The shape illustrated is fre- 


quently used in such applications. 


POINT OF REVERSAL OF DEFLECTION 


The original bimetal strip is cut in half, 
reversed and the ends welded together 
as one piece. In this construction the 
higher coefficient of expansion side of 
the bimetal is on the inside of each U 
shape. When the temperature rises, 
the element opens out, automatically 
delivering a pushing force at the free 
end. Cooling of bimetal reverses the 


movement. 


Chace thermostatic bimetals are avail- 
able in 35 types for use in temperature 
operated controls; these bimetals meet 
every condition within the tempera- 
ture range of —100° F. to +1200° F. 
Available in sheets, strips, forms and 
sub-assemblies. 


O WM. CHACE co 


Thermostatic son ager Special Alloys 
1608 BEARD AVE. e DETROIT 9, MICH. 


1941 is presented im an interesting 40-page brochure entitle 
“Pathfinding in Radio.” The brochure is profusely illustrated 
Radio Corp. of America, 30 Rockefeller Plaza, New York 


Aluminum Alloy 

The design engineer interested in basic data relating to t 
machining of aluminum alloys will find this 124-page manual! 
“Machining Aluminum Alloys,” a source of much valuable 
formation. Feature of the manual is a section comprising eight 
charts of specific recommendations for the most important oi 
the standard machining operations, such as turning, milling 
shaping, ete Also useful is a section of reference tables or 
the chemical compositions, mechanical properties, electrical an: 
thermal conductivities, and other engineering data. A com 
prehensive bibliography is included. The book is spiral-boun: 
and has a convenient 6 x 9 in. format. There is a nomina 
charge of $1 per copy. Reynolds Metals Co., 200 S. Ninth St 
Louisville 1, Ky. 


Transformers 

Interesting data on the manufacturing procedures covering 
a line of oil-immersed distribution transformers are made avail 
able in a revised 24-page bulletin (S-401-A). The revise: 
bulletin contains new specification tables and other data. Star 
ard Transformer Co., Warren, Ohio 


A-C Generating Equipment 

High -frequency generators, rotary converters, battery charg 
ers, motor-generator sets, and other equipment are described i 
1 12-page catalog. Typical models are illustrated and appropri 
ite specifications included. Kato Engineering Co., 1415 First 
\ve., Mankato, Minn 


Panelboards 

Four-page bulletin illustrates typical applications of the manu 
facturer’s line of panelboards, switchboards, and control panels 
Plainville Electrical Products Co., 67 Whiting St., Plainville, 
Conn. 


Industrial Counters 

Counting devices specifically designed for use on textile ma 
chinery are described in detail in a 16-page catalog (No. 50) 
Various available models are illustrated, and the relative speci 
fication data are given. Several application photographs arc 
included. In addition to the mechanical type of counters, certain 
electric units are cataloged. Durant Manufacturing Co., 1929 
N. Buffum St., Milwaukee 1. 


Precision Casting 

Concise four-page bulletin on precision casting (No. 19B6451) 
provides brief summary of the basic principles of this method 
f casting and includes photographs of a number of actual castings 
made by this process. Allis-Chalmers Manufacturing Co., 112¢ 
S. 70th St., Milwaukee 1 


Machining Oil 

Pocket-size 20-page booklet comprises a manual describing 
the use of a special soluble oil as a coolant and lubricant in 
various machine operations on ferrous and non-ferrous metals 
\lso included are data on the use of this oil in machining 
plastics. Oakite Products, Inc., 18H Thames St., New York 6 


Hydraulic Presses 

Hydraulic presses designed for versatile applications in man) 
industrial operations are described in a comprehensive 28-pag 
catalog. The book emphasizes specific application data, and 
addition provides detailed information on the structural el 
ments and operating principles of various standard model 
Illustrations form a useful part of the catalog. Denison Eng 
neering Co., 1199 Dublin Rd., Columbus 16, Ohio. 


Tachometers 

Vibrating-reed type tachometers for diverse purposes are 
scribed in a 20-page bulletin (No. 1810). Operating princip| 
construction details, general specifications and application dat 
are provided. Two general types are covered—tachometers f{ 
permanent mounting and for hand use. Cutaway views and ot! 
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First-Class Workmanship” | 


we 


P-K GROUND THREAD 
SOCKET SET SCREWS 


Top-notch mechanics are never satisfied with 
work that is just “good enough”. They are ever 
alert for anything that will help them make it 
better. That’s why your best mechanics will take 
real pleasure in using P-K Ground Thread 
Socket Screws. 

They'll like the gleaming, mirror smooth fin- 
ish of the ground threads, free from the nicks, 
burrs and tool marks common to cut threads. 
They will easily see that centerless thread grind- 
ing, on hardened stock, means faultless contour 


and lead, and a uniform, dependable Class 3 Fit. 


PROMPT DELIVERIES 


P-K’s improved prodution facilities and 


ANOTHER p-K FIRST 
Size-Marked, Gear Grip 


ample stocks make possible unusually 


D CAP SCREWS 


N. Size-mark shows 
-e, Eliminates 
glance. 
| : conn iking” |] size when 
now to benefit by their many advantages. —— eee ce + 
) ore 


: saves time anc 
ced up. Saves ; 
; = cecrews get mrxe Ss , line. 
Write today for samples. Parker-Kalon ae = tool crib or on asse mbly 
D er ais 


| e ) | ar-Grip* prevents 
Corp., 200 Varick Street, New York 14. pASTER HANDLING. GearGrip prevents 
i i 
slipping and tum» —_ 
a Makes fingers fly faster 
#U, S. Pat. No. 126,409 


SOCKET HEA 


EASY IDENTIFICATIO 
size at a 


prompt deliveries on Socket Screws. Start 
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our new 


edbuaile 


may require 


NOW y 


NEW 


ZA ANNATAY HTTP 


rocesses 


In the field of solder, wax 
and compound melting, Sta- 
Warm builds a wide variety 
of electrically heated tanks, 
kettles and pots that you 
might find just fill the bill. 
Special sizes and shapes of 
compound melters and dis- 
pensers can be tailored to 
meet your new high speed 
production line or manufac- 
turing process. Numerous 
special features can be engi- 
neered into exactly the units 
you need without excessive 
cost or delay 

You will always be assured 
of these vital advantages when 
seeking Sta-Warm recommen- 
dations: 

1. Personal attention of 
principals. 

2. Searching analysis by ex- 
perienced engineering talent. 

3. Recommendations that 
are Practical. 

Products always up to 
Sta-Warm high quality stand- 
ards. 

If a new or special com- 
pound, wax 
or soft metal 
production 
problem 
bothers you, 
why not take 
it to 
Sta-Warm 

today? 

100 gal. pressure 
impregnating tank 
with counterbal- 
anced top with 
sidewalls and bot- 
tom entirely sur- 


rounded by a 
blanket of  uni- 


formly low even Inquire by 
heat. 


Te) LIFE 
Will Save You 
Wa) 


Zr lsed 
Electric 
"Dry" Heat 
No Oil, Steam, 
Water Coils 


Uniform 
ators] 
AYCe (Te ME sterol 


Low Heat 
Concentration 


Accurate 
Thermostatic 
Sele art tel 
Yay taih7 4) 


Heated 
ie ee tae 
Non-clog outlets 


No cold spots; 
carbonization; 
te Mle ba-1e= 1) 


10 gal. 
DISPENSING 
TANK with 
AGITATOR 


~~ 
writing Dept. K now 


StaWaem ELECTRIC Co. 


565 N. CHESTNUT ST 


RAVENNA, OHIO 


illustrations are used to good advantage. The same manufac- 
turer announces Bulletin 1815 describing chronometric type of 
tachometers. James G. Biddle Co., 1211 Arch St., Philadelphia 7 


Motor Generators 


Design factors involved in the manufacture of motor genera- 
tors for electrolytic processes are summarized in a 12-page bul- 
letin (No. 202). Typical units are illustrated. Details of the 
construction, including those of the motors, are given. Auxiliary 
control panels also are described. Electric Products Co., 1725 
Clarkstone Rd., Cleveland 12. 


Induction Heater 


Design features and operating data covering a portable bench- 
type soldering unit are provided in a four-page bulletin. Manu 
facturer also makes available a detailed 15-page instruction 
manual. Marion Electrical Instrument Co., Manchester, N. H, 


Insulating Grommet Bushings 


Convenient one-page chart provides dimensional data and 
mechanical drawings of phenolic insulating grommet bushings 
The chart covers all dimensions, including collars, and ranges 
ftom % in. to % in. I.D. Creative Plastics Corp., 963 Kent Ave., 


Brookyln Sn ws 


Motor Control 


A selective, pulsating switching device for motor control is 
described in a six-page technical bulletin, “The Pulsing Drive.” 
Operating principles are summarized, and typical applications are 
listed. There is a dimensional and a wiring diagram. Yardeny 
Laboratories, Inc., 105 Chambers St., New York 7. 


Metal Finishing 

Four-page folder describes advantages and applications of an 
alkali cleaner developed specifically for cleaning brass prior to 
finishing operation. The compound is also described as being 
suitable for other materials, including copper, bronze, nickel 
silver, tin and lead. Enthone, Inc., 442 Elm St., New Haven 


2, Conn 


Control Instruments 

Automatic control instrument for various process control 
functions is described in a 16-page technical bulletin (No. 381) 
Photographs show the structural details including the electrical 
elements. The Foxboro Co., Foxboro, Mass. 


Silicone Fluid 

An eight-page pamphlet provides technical data covering 
silicone fluids (DC 702 and DC 703) formulated for use in 
high vacuum diffusion pumps, and for applications in electron 
microscopes, production of vacuum tubes, etc. The pamphlet 
contains tables of properties, vapor pressure curves, a graph of 
pumping speeds, and other technical information. Dow Cort 


ing Corp., Midland, Mich 


Synchro Units 

Comprehensive technical data covering the design and fun 
tions of self-synchronous units for use with various servo 
mechanisms have been made available in a technical bulletin 
(No. 512-29). The bulletin is divided into separate sections 
dealing with the various types of synchro units and their char- 
acteristics and functions. Eclipse-Pioneer Division, Bendix 
\viation Corp., Teterboro, N. J. 


Asbestos Protected Cables 

Heat- and corrosion-resistant wiring cables, insulated with 
impregnated felted asbestos are described in an eight-page tec! 
nical bulletin (No. OK-2061). Details of construction are 
shown in photographs. Bulletin covers switchboard wire, ap- 
pliance wire, apparatus cables, etc. Okonite Co., Passaic, N. J 


Insulation Wire 


Four-page bulletin summarizes advantages of neopren 
coated insulation wire (trademarked TelePrene). Performancé 
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FILEWORTHY FACTS 


ABOUT 


The I-§ 


VOL.3 NO.2 


SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 
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MICRO-PROCESSED ™ 


DOWN COME YOUR PRODUCTION COSTS! 


Further Proof of Real Economies From Use of Micro-Processing 


Four typical examples are detailed on this 
page showing the significant job that 
micro-processing is doing for post war 
products. It will be worth your while to 
give each one critical study. 

Lower assembly costs, improved perform- 
ance, elimination of adjustments, reduction 
of rejects—here are the reasons why these 
manufacturers are designing to take advan- 
tage of Instrument Specialties’ ability to 
make beryllium copper talk $'s saved. 

Whether the products are locomotives or 
toy trains, refrigerators or fountain pens, 
industrial controls or auto heaters, type- 
writers or one-handed egg beaters; the 


LS Spring Solves Assembly Problem 


This tiny spring used in large quantities in 
a toy train costs 6 times as much as the 
one it replaced, but saved many times the 
cost through elimination of 100% inspec- 
tion otherwise necessary. Limitation of or- 
dinary coiling machines, particularly where 
springs of small size and large index are 
required, made it impractical to hold tol- 
erances on diameter and load test within 
the narrow range required for successful 
low-cost assembly. Mandrel-coiled micro- 
processed springs were delivered by the 
hundred thousand to a load test tolerance 
of 5%, with O.D. held to = .008”. Be Cu™? 
springs were used without sorting or in- 
spection and with negligible rejections of 
finished assemblies, 


answer is the same. Micro-processed beryl- 
lium copper is making it possible to produce 
these products at lower over-all cost than 
by using any other material regardless of 
price, because— 

Micro - processing delivers instrument 
precision on a mass production scale, And 
as an incidental benefit, micro-processing 
opens new design approaches which im- 
prove product performance at no added 
cost. 

Cost reduction is a matter of a superior 
material, applied properly and fabricated 
efficiently. I-S is saving money for more 
companies every day. 


Heat-Treat Forming Cut Costs 90% 


An important ra- 
dar part required 
a spring shape 
which previously 
could be produced 


only by machining | 
the part from | 

solid. As shown, L 

the part consists 

of a circular collar integral with a number 
of circular formed contact fingers, whose 
free ends had to be circular within close 
tolerances. The cost of machining this part, 
approx. $19.00 each, offered serious ob- 
stacles to volume production. 

The part was produced to required tol- 
erances from a flat stamping of soft an- 
nealed stock for less than $1.00. It was 
formed approx. to final shape, then fixture 
heat-treated. Heat-treat forming operation 
simultaneously hardened and set the mate- 
rial to final shape, giving a stronger, more 
heat-resistant part, less subject to damage 
by handling. 


t ~* 


i 


ASSEMBLY LINE SAVINGS SEVERAL TIMES SPRING COST 


A multiple-finger typewriter spring when 
made of bronze, required adjustment of 
each individual finger. Fingers had to be 
formed into a shape requiring relatively 
soft material, As a result, individual fingers 
were thrown out of line in handling and 
assembly, making final adjustment neces- 
sary after assembly. Adjusting time by 
highly skilled operators varied greatly, 
often up to one hour per machine. 

In collaboration with I-S engineers, a 
heat-treat formed part was developed, read- 
ily produceable in a stacking fixture. The 
desired form was made in a progressive die 
at low production cost; then fixture heat- 
treatment set the fingers to exact shape. 
The fixture heat-treated parts had strength 
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to withstand easily all handling and assem- 
bly operations; flatness and uniformity 
greatly simplified assembly. 

Final adjustment was eliminated, plus 
speed up of assembly and assurance of 
trouble-free service, Total savings per type- 
writer were many times the entire cost of 
the Be Cu™? spring. 


LITERATURE | 


Literature: Reprints are now available of 
the recent article from STEEL “Beryllium 
Copper — Its Uses and Potentialities,” by 
H. G. Williams, Chief Metallurgist of In- 
strument Specialties. 


seo 


LITTLE FALLS, NEW JERSEY 


BERYLLIUM COPPER 


| FROM THE I-S LABORATORY | 


Beryllium copper has been called “the 
metal that never tires” because of its 
ability to resist repeated loading without 
failure. Spring users faced with fatigue 
problems have often resorted to beryllium 
copper, sometimes with disappointing re- 
sults. Incorrect heat-treatment has been 
one of the main causes of these failures. 
This fact is clearly demonstrated in 
a paper recently presented before the 
A.S.T.M. by G. R. Gohn and S. M. Arnold 
of the Bell Telephone Laboratories, ‘“The 
Fatigue Properties of Beryllium Copper 
Strip.’ Previous 
ee study showing rela- 
ae tively poor fatigue 
: i properties is now 
known to have been 
due to inadequate 
heat treatment. The 
paper points out 
that material qual- 
ity, temper of stock, 
metallurgical de- 
fects, etc., while im- 
portant, are rela- 
tively less impor- 
tant than correct 
heat-treatment. 
Particularly significant is one conclu- 
sion: “short-time, high temperature heat- 
treatments resulted in better fatigue prop- 
erties than did standard low temperature 
heat-treatments.” An endurance limit of 
41,800 psi with standard heat-treatment 
was increased to 48,000 psi by use of high- 
temperature, short-time heat-treatment. 
This confirmation of long-established I-S 
procedure is gratifying. Importance of con- 
trol of heat-treat time at the high tempera- 
tures with reference to the hardening rate 
of the stock, is illustrated above by data 
from the I-S Laboratory. 


HEAT-TREATMENT SIMPLIFIES DESIGN 


In developing. a new, 

lightweight, sensitive 

relay for industrial 

use, the designer con- 

sidered both berylli- 

um copper and phos- 

phor bronze for the 

armature spring and 

found the Be Cu™ i ‘ 
spring gave the lowest assembled cost. By 
means of fixture heat-treatment the angle 
of the bend as shown was held with suffi- 
cient precision to eliminate hand adjusting 
necessary with the bronze part. The cost of 
hand adjusting was greater than the total 
cost of the Be Cu™? spring. 

In addition to reducing the total cost of 
the relay, the Be Cu™? spring was far more 
stable. The relay, therefore, held calibra- 
tion more accurately in service — an added 
advantage at no added cost, 


onevnonenwn @ 
went Tanat tone 


Effect of Heat-Treating 
Time on Tensile 
Strength and Spring 
Life of a Helical Coil 
Spring: Stress Range 
0-68,000. 


- 
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WERE READY TO TACKLE 
YOUR TOUGHEST COIL 
BASE PROBLEMS / 


PRECISION 


PAPER TUBES 
Make better bases 
... better coils 


Write for Samples and 
Extended Mandrel List— 
1000 sizes. 


Know why? First because spirally 
wound Precision Tubes take the 
roughest handling, severest duties. 
Second, they're made to closest 
specifications. Third, the finest di- 
electric Kraft, Fish Paper, Cellulose 
Acetate or combinations are used to 
make them. For small motors, re- 
actors, relays, speedguns, regulators, 
any number of electrical applica- 


tions. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 





tests are listed in convenient tabular torm. Cutaway drawings 
show construction details. Whitney Blake Co., 1565 Dixwel] 
Ave., New Haven 14, Conn. 


Centrifugal Castings 

Four-page illustrated folder provides concise data on the ad- 
vantages of centrifugal method of casting plain or alloyed iron 
A useful chart giving comparative specifications, applicatior 
and characteristics of the various standard irons is included 
Shenango-Penn Mold Co., Dover, Ohio. 


STANDARDS AND SPECIFICATIONS 


Transformers 

A third report has been issued by the joint EEI-NEMA 
committee on standards for distribution transformers. This 
report (NEMA Publication No. 112; EEI Publication No 
0-5) establishes design standards for certain mechanical a: 
electrical features of three-phase, pole-type distribution trans- 
formers rated 150 kva and smaller, high voltage 15,000 volts 
and below, low voltage 600 volts and below. Copies are ayail 
able from the National Electrical Manufacturers Association, 


155 E. 44th St., New York, at 50¢ each. 


BOOK REVIEWS 


Electrical Contacts Data Book—Compiled and Published 
by P. R. Mallory & Co., Indianapolis 6, Ind. 161 pp. 


A reference tool of unusual value to the design engineer is 
made available in this comprehensive discussion on electrical 
contacts. Leading off with a thorough treatment of funda- 
mentals, the book devotes separate chapters to selection of 
contact materials; contact design, assembly methods and main- 
tenance; the automobile battery ignition system; the magneto- 
type ignition systems; contacts for low voltage type voltage 
and current regulators; contact materials in circuit breakers; 
sliding contacts. An appendix provides a refresher review on 
fundamentals of electricity for contact applications, as well as 
many useful tables of engineering data. The sponstors have done 
an excellent job in bringing together within the covers of one 
book a great deal of data on the subject. 

Illustrations of applications, tables of properties, schematic 
diagrams, and other illustrative material are used abundantly 
to round out the presentation. 


Finishing Metal Products—By Herbert R. Simmonds and 
Adolph Bregman. McGraw-Hill Book Company, New 
York. Second edition, 1946. 352 pp. $4.00. 

A revised edition of a work published originally in 1935 
brings up to date a good deal of useful data on the finishing of 
metal products. Not only are the various methods of metal 
finishing discussed but there is also a good deal of useful data 
on the characteristics and scope of applications of coating and 
plating materials. Chapters are devoted to cadmium plating, 
copper plating, nickel, zinc and other metallic coatings, metal 
coloring, synthetic coatings, etc. Illustrations include appli- 
cations in the electrical field, such as appliances. The proper de- 
sign of metal parts so as to reduce polishing costs is treated in 
a special chapter. 


Capacitors—Their Use in Electronic Circuits—By M 
Brotherton. D.Van Nostrand Company, Inc., New York 
107 pp. $3.00 
Concise and lucid discussion of the many practical questions 
that come up in the use of capacitors in circuit design is made 
available in this useful volume. Dr. Brotherton, from his 
background of 17 years of development work on wave filters 
and capacitators at the Bell Telephone Laboratories, attacks 
the problem with the view of making “a basic working picture” 
available for the average circuit designer, rather than a! 
elaborate textbook on the subject. The book is especially use- 
ful as a source of quick reference and presents the material in 
nine well-organized chapters dealing with performance, selection, 
and the various types of capacitors. Suitable diagrams, charts, 
etc. are included. 
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One thing is sure . . . you can safeguard such equipment as motors, transformers, solenoids 
and adjustable transformers against overheating and burning out by incorporating Klixon 
protectors in this type of equipment. 

Built in as an inherent part of the apparatus, Klixon protectors match the thermal 
characteristics of the equipment, thus assuring full protection without limiting full rated output. 

Here’s how Klixon protection works . . . when temperature within the apparatus reaches 
the danger point, the Klixon protector opens the circuit preventing possible burnouts. As soon 
as the = cools to a safe operating level, the protector recloses the circuit either 
automatically or waits for manual reset depending on the type of protector used. Harmless 
momentary overloads do not cause nuisance tripouts. 

Klixon protection is sure protection. It eliminates burnouts, reduces repairs and 
replacements, keeps equipment operating. Specify and insist on Klixon. Write: 


SPENCER THERMOSTAT COMPANY, 111 FOREST STREET, ATTLEBORO, MASS. 


xO 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
S from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula 
tion, strip it off and re 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
_ timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—ere fully guaranteed for performance as well as mechanical construction. 


MC ge Se 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


DUPLICATED 
WITHOUT 
DIES 


If you desire to savef 
time and die expense: 

on production of metal- 
stampings or other small: 
parts, then the DI-ACRO; 
System of “Metal Du-: 
plicating Without Dies” > 
merits your consideration. 

is based on the rapid and ac- 
curate production of formed 
parts with DI-ACRO Shears, 
Brakes and Benders. All du- 
plicated work is accurate to 
001”. These precision ma- 
chines are adaptable to an 
endless variety of work, and 
ideally suited for use by girl 
operators. For short runs 
your parts are processed in a matter 
of hours instead of waiting weeks 
for dies. 


Send for This Catalog 
**DIE-LESS DUPLICATING” 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
and shows how they may readily be adapted for 
various applications. Request your copy now. 


309 EIGHTH AVENUE, LAKE CITY, MINNESOTA 


a CEMENT NO. 
DW-30 INSULATES 


The Leading Electric 
Appliances 


Sei SUED 
ROASTERS A white powder which is mixed with water 
. hardens by setting or by baking . . . resists water, oil, elec- 
tricity, and high temperatures. 
Order a trial 1 gal. can today at $2.50 for testing. Ton lots 
11¢ per. ib. 
@ WRITE FOR OUR INDEXED PRICE CHART 


SAUEREISEN CEMENTS COMPANY 


1642 SHARPSBURG ST., PITTSBURGH (15), PENNA. 


402ACE A. C. OUTLET 


Here is the smallest possible AC power outlet to fit stand- 
ard plugs. It eyelets or rivets to panel or chassis like other 
components. Tabs are designed for fast transfer of heat 
for easy soldering. Mounting centers 1-1/8”, takes only 
1” clearance back of panel. Underwriters approved for 10 


amp. @ 250 V. or 15 amp. @ 125 V. 
FUSEHOLDER 440FH 


A fuseholder forsmall glass fuses that rivets or eyelets in 
place so cannot loosen and fits production methods of as- 
sembly. Spring in base ejects fuse if it breaks, makes 
contact with fuse. Top contact slotted for easy removal of 
ferrule when glass breaks. Tabs designed for ease in attach- 


ing primary leads of ample size. Write ~ the Al 
> “Blue Book of Re 
ALDEN PRODUCTS COMPANY oid Aaaiens 


Brockton 64P, Massachusetts ponents 


\ ? 
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DESIGN PROBLEMS 





TO PRODUCE 
THESE ARC CHUTES 


@ Yes, years of experience in the art of cold 
molding went into the design of the molds 
that produced these are chutes—a part to 
be included in a new type of contactor. 
Because of the intricate nature of the product, General 
Electric engineers at No. 1 Plastics Avenue had to 
design a mold which included several innovations. 


HOW INSERTS WERE FORCED INTO PART 
This shows how metal inserts (indicated 
by rings) had to be forced into the part 
at right angles to the direction of mold 
pressure. Air cylinders at each side ac- 
complished this design feat. 





For example, the under-cuts on all four sides of the 
part made it necessary to incorporate four “butterfly” 
wedges, hinged to the lower plunger of the mold. And 
the fact that metal inserts are molded into the part at 
right angles to the direction of pressure posed another 
design stickler. It was solved by mounting at each side 


Of the mold a two-way air cylinder which activates 
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IN MOLDING PLASTICS PARTS 


GENERAL 
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the inserts. The result? Important economies in pro- 


duction, a more compact, precision-molded part — and 
a well-satisfied customer. 

You, too, may be able to save time and money with 
precision plastics parts engineered by General Electric 
to meet your requirements. Bring your plastics design 
and production problems to G.E.—the world’s largest 
manufacturer of finished plastics parts. Get the benefits 
of G.E.’s complete plastics service. 

An informative, helpful bulletin, “Design Data on 
Plastics for Product Designers,” 
Just write Section I-11, Plastics Divisions, Chemical 


is yours for the asking. 


Department, General Electric Company, 1 Plastics 
Avenue, Pittsfield, Massachusetts. 


ELECTRIC 


CO46-H6 


EVERYTHING IN PLASTICS 
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COMMUTATORS 


from Stock 
Nearest You— 


Industrial Elec. Mat. Co. 

204 Purchase St., Boston 10, Mass. 
J. J. Glenn & Co. 

605 W. Washington Blvd., Chicago 6, Ill. 
Jacob P. Weber 

9 S. Clinton St., Chicago 6, Ill. 
Electrical Specialty Co. 

418 E. Third St., Los Angeles 13, Calif. 
H. A. Holden, Inc. 

1208 Harmon Pl., Minneapolis 3, Minn. 
Russell Electric Co., Inc. 

Mobile, Ala. 

Robert McKeown 

9 5th St., Newark 7, N. J. 
Electrical Specialty Co. 

411 S. W. 13th Ave., Portland 5, Ore. 
Electrical Main Equip. Co. 

235 N. 12th St., Philadelphia 7, Pa. 
Electrical Specialty Co. 

316 11th St., San Francisco 3, Calif. 
Electrical Specialty Co. 

2406 First Ave., Seattle 1, Wash. 


— Just Another 
Way to 


Serve You — 


THE TOLEDO STANDARD COMMUTATOR CO. 


2242 Smead Avenue, Toledo 6, Ohio 


3 FACTORIES 


fo serve you 


ee OR eee eS 


SPRINGS & WIRE FORMS: 


custombuilt 
FOR YOUR PRODUCT 


For precision springs and wire parts of any kind or size, 
it will pay you to make Cuyahoga your source. 


Our engineers are specialists in the design of sturdy de- 
pendable springs and forms for every conceivable application 
. . backed by years of experience and craftsmanship . . 
working on the most modern of production facilities. 


Cuyahoga springs and wire parts are micrometer-exact, 
heat-treated for maximum strength and durability, every 


one providing the right wire, tensile strength and coiling 
for your particular job! 


The CUYAHOGA SPRING CZ. 


10270 BEREA ROAD a CLEVELAND 2, OHIO 


Now PROMPT DELIVERY OF 


TRANSFORMERS 


Line voltage cor- 
rection transformers 
from VY K.V.A. to 
6 K.V.A 


Prompt delivery of quantity purchases. 

Special STACO designs by specialists 

for: Auto-transformers and 
@ Line voltage correction step-up and step-down 
e@ Voltage step-up or step-down en. a 15 
e Auto-transformers HS eae 

e@ Variable voltage 

@ Low voltage control 

@ High voltage 

Write, wire or phone for descriptive 

bulletins. : 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


Control transformers of 
almost any design 
available. 
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SUBJECT TO 

Chemica Fumes, 

Salt Air, Salt Spray, 
Industria} Atmospheres 


“CORROSION PROOFING” TREATMENT 
DOES 3 THINGS: 


1. Prevents indefinitely any measurable increase in resistance 


of the terminal, even under excessively corrosive conditions. 
Aircraft 


2. Increases the electrical conductivity of the connection. 


nd Proces$ acid, hydroRe ric aci 3. Provides a corrosion-resistant, self-healing, protective film 
Equipment droxide, SUP 


others. that not only re-forms over any break or abrasion, but covers 
; exposed portion of wire, making a continuous metallic joint 


without interface that assures corrosion proofing for the entire 
connection. 


Chemical 3 
Industries 


Electrical and 


Electronic Equ moisture, — 


Atmospheric hydrogen 


Food neem acids, alcohol, . 
Equipmen hur di 

- Heat Coal ee wenade fumes, etc: 
Furnace ant iment suiphide, CY 

Treating ©4 


AMP Corrosion Proofed Solderless Terminals are a 
MUST wherever even slight changes in electrical re- 


sistance are detrimental. These terminals are especially 


Marine Equipment 


Mining Equipment 


Hydro 


fining rine, 3 


Petroleum Re 
Equipmen 


a 
Pickling Equipment droxide, nitric 
Vv 


Ip and Papert 
raaking Equipment 


Soap Manufacturing 
Equipment 


Textile Equi pment 
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acid f 
Sulphuric ci 


cid, sulphur 


sulphuric @ butane, etc. 


rochioric acid 
m hydroxide, pota 


ssium hy- 


nitric acl 
phite bath 


valuable in critical applications demanding con- 
sistently low resistance connections, such as sensitive 
electrical and electronic instruments. Some of the many 
typical applications where AMP Corrosion Proofed 
Terminals are proving their merits will be found listed 
to the left. 
Remember, AMP Corrosion Proofing can be applied 
to ANY of the many types of AMP Solderless Electrical 
Wiring Terminals. 

WRITE or WIRE — TODAY for information, prices, 


and samples. If you have a particular corrosion prob- 
lem, AMP engineers will be glad to help you solve it. 


In Canada: F. MANLEY CO., 82 Adelaide Street E., Toronto, Ont. 





You’re looking at the 
picture of a market! 


HE illustration is that of a selenium type rectifier. But look a 

bit closer and you will see the picture of a market—a market 
for many materials, metals, electrical and mechanical parts, 
equipment and finishes. 

These are the things which this typical electrically operated 
product is made of—things that had to be specified and designed-in 
by the engineers responsible for the product's development and 
manufacture. 


Rectifiers are only one of more than 1400 different types of 
electrically energized products. All such products, from adding 
machines to X-ray equipment, from toasters to totalizers, are made 
by men who read ELECTRICAL MANUFACTURING. All require 
for their manufacture a wide variety of materials and components, 
eauipment and finishes. 


Make certain that the application possibilities for your ma- 
terials or components are not overlooked when any of these prod- 
ucts are in the designing stage and when specifications are being 


written. 


ELECTRICAL MANUFACTURING 
readership embraces the engi- 
neers, designers and erecutives 
responsible forthe development 
of all electrically-operaled ma- 
chines, appliances and equip- 
ment. 98.5% of this readership 
is personalized—by name and 
by litle — each reader being 
qualified as a buyer or speci- 
fier of product components. 





4 Interior view, 
showing integration 
of components. < 


Principal components specified for this 
Green Stabilized Low Voltage Rectifier 


AMMETER & VOLTMETER 
BINDING POSTS 

BRASS 

CAPACITORS 
CONNECTORS 

COPPER 
DECALCOMANIAS 

DRY BATTERIES 
ELECTRONIC CONTROLS 
EXTRUDED TUBING 
FANS 

FASTENINGS 

FIBRE 

GROMMETS 

INSULATION MATERIALS 
LAMPS 

LOCK NUTS & BUSHINGS 
LUGS & TERMINALS 
MAGNETIC CONTACTORS 
NAME PLATES 

PILOT LIGHTS 
PRE-FINISHED METALS 
PUSH BUTTON STATIONS 
RECTIFIER UNITS 
RELAYS 

RESISTORS 

RHEOSTATS 

SOCKETS 

STEEL CABINET 

STRIP STEEL 

SWITCHES 

TERMINAL BLOCKS 
THERMOSTATS 
TRANSFORMERS 
VACUUM TUBES 
VOLTAGE STABILIZERS 
WASHERS 

WIRE & CABLE 


Courtesy of W. Green Electric Company 


THE GAGE PUBLISHING COMPANY « Publishers to Industry Since 1892 « 1250 Sixth Avenue, New York 20, N. Y. 
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AVAILABLE FOR 
IMMEDIATE DELIVERY 


Underwriters Approved 


For small appliances such as lamps, radios, etc. 18 Ga.— 
2 Cond. Parallel Rubber Covered Rip Cord 

Extra Flexible Stranding 

Integral Synthetic Rubber Sheath Per 1,000 ft. 
1500 ft. Reels $14.65 


Underwriters Approved 


For appliances, small equipment such as _ refrigerators, 

washing machines, etc. 

18 Ga.—2 Cond. Type S$] Round Rubber Jacket .300 O.D. 
Per 1,000 ft. 

ITI Elleasrichidannaneicinenappemmentesiinniealiat 

Underwriters Approved 

For appliances, small equipment such as refrigerators, 

washing machines, etc. 

18 Ga.—3 Cond. Type S] Round Rubber Jacket .340 O.D. 

For use where ground lead is required Per 1,000 ft. 

Bi icestisscnsenietstarsnenesinctnnesemeerenennie ai 

Underwriters Approved 

18 Ga—2 Cond. Type HPD heater cord, 3000 cycle 

asbestos insulation soft cotton. braid Per 1,000 ft. 

250 ft. Coils $22.50 

Large quantities of single conductor lead wire in stock in 

gauges of from 23 to 4. Send us your requirements. 


ae 8 eee 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 


Doctoring sick refrigerators and ranges is a profession 
To make it pay, you've got to diagnose the trouble and 
cure it as fast as possible. If you guess wrong the first 
time, the cal] may cost you money 


“THANKS FOR YOUR INQUIRY. WE 
MOLD OR FABRICATE WITH COM- done in a business-like, scientific way. And don't over- 
POSITES OR DIVERSE MATERIALS look the fact that if handled properly, today’s service 


Besides, it makes a better impression when the job is 


builds tomorrow's sales. 


AND TECHNIQUES, BOTH PARTS 
AND ASSEMBLIES.” ]-B-T’s new Model 60-JRT Appliance Temperature Tester, 


designed for servicemen, factory maintenance men and 
maintenance engineers: 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 
AShland 4-6137 


Positive—automatic lubrication. 


Visible oil supply. 
is! i supply Get one from your jobber 


Production economies. Put it to work for you, today. 


Less fire and accident hazards. 
Streamlined eye appeal. 


Increased customer goodwill. 


WRITE for Catalog! SONU ee Le 


437 CHAPEL STREET ¢ NEW HAVEN 8, CONN. 


TRICO FUSE MFG. CO. Milwaukee, Wis. i 





NO HOUSING 
PROBLEM at 


RIESTER and 
THESMACHER 


Fabricated housings in all metals —light 
fabrications of all kinds are no problem to 
RIESTER and THESMACHER. Our engineer- 
ing staff—our product facilities allow us to 


promise a superior job at the right price. 


Material procurement difficulties have 
hampered production in recent months but 
with the alleviation of this situation, we 
will once again invite your inquiries... 
remember RIESTER AND THESMACHER 
for the best in fabrication. 


MANUFACTURERS 
THE 


Specio! Steel Equipment 


mews RIESTER & THESMACHER 
Sane COMPANY 


Building Products 
VENTILATION, 1526 W. 25TH ST. CHeary 0154 


AE CORES CLEVELAND, OHIO 


| 


REDUCE DRYING TIME 
INCREASE PRODUCTION 


with 
NALCO 


DRITHERM 
INFRA-RED 


LAMPS 


Quick, penetrating radiant heat 
affords an efficient, low-cost 
method of heating that reduces 
drying time to a fraction and 
allows a greater number of 
drying jobs to be finished per 
day. 


Nalco Infra-red lamps are 
available for use singly, in pairs, 
groups, banks, and _ portable 
units. 


Illustration above shows typical 


Nalco Infra-red lamps are ici J in- 
quaiiehiie te the lade Sinn efficient, Nalco Infra-red in 


vered (self-reflecting) and stallation in conveyor oven. 
in the Clear-glass types. 


Send for Booklet “Drying Problems Made Easy” 


NORTH AMERICAN 
1082 Tyler St., St. Louis 6, Mo. 


WANTED 


MOTORS... AT ONCE! 


1/50 to 1/3 H.P. for FAN POWER 
. ALSO TOTALLY ENCLOSED MOTORS 
1/25 to 1/3 H.P. ANY QUANTITY. 


Contact 


LOUISV ’ 
E. H. MIMMS CO. haeseany ; 


1013 EAST BROADWAY PHONE WA. 2364 


LEAD-ALL now orrers 


Immediate Delivery- 


MOTOR DRIVEN SCREW DRIVERS 
WIRE STRIPPING MACHINES 
WIRE CUTTING MACHINES 
SAFE-T SCREW ATTACHMENTS 
SEND FOR CATALOG. 


LEAD-ALL PRODUCTS CO. 20 & 73° Str*¢' 
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/ BY THE MAKERS OF 
' Ow: RELIANCE ELECTRIC MOTORS 


A Quality-Built 


.-- at only $50 complete 


(less in quantities of two or more) 


@ IMPROVES quantity and quality of 
machine output. 

@ DETECTS machine troubles before 
costly repairs become necessary. 


@ REDUCES spoilage of materials in 
process. 


This sturdy instrument gives accurate 
speed indications between 100 and 5000 
rpm.— special scales available for other 
indications. Get all the facts — write for 
Bulletin 406 today! 





RELIANCE ELECTRIC & tetany COMPANY 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 


: Rat TPA LO Le LM Lee 


7 27 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 


Hermetically sealed 


eo Ml Tole MMS mul teh ame el Cok a al 
Oxygen-free contacts 


crowd” in motor design. They are pioneers. 
For example, in the oil burner industry, 
nearly one-third of all domestic oil burners 
are powered by Ohio Motors. And in the 
elevator field, all principal manufacturers 
have used Ohio Torque Motors for 20 years! 


High pressure of inert 
gas cools and quenches 
the arc. 


Time delays up to 


40 seconds in all 
combinations of 
action. 


For Rectifier pro- 
tection in Broad- 
casting circuits. Delayed action in Motor Circuits, etc. 


Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Re- 
lays and complete line of Mercury Switches 


DURAKOOL, INC. 


NOVEMBER 1946 


1010 N. MAIN ST. 
138 ee tele NaN 


Ohio Motors have stood the supreme 
CT 3 Mo) Ma MES Mott ee) ol 
product, look to Ohio engineers for the 
“know how” to build the one best motor 
for your application. Write for complete 
information about Ohio “Application Proved” 
Motors ... Split-Phase ... Direct Current... 
Capacitor... Polyphase... Shell Type... 
Synchronous... Torque. 


aimee a dite ta meee 
CHESTER BLAND, PRES. 


CHESTER BLAND, PRES. 


5904 MAURICE AVE CLEVELAND 4, OHIO 
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Modine unit heat- 
ers, manufactured by 
Modine Manufactur- 
ing Co., Racine, Wis- 
consin, with Signal 
motors (1/33 and 
1/45 H.P.) used on 
models No. H-102, 
H-144 and H-184. 


Another use for Signal small 
fractional H.P. motors, that to- 
day is serving many industries, 
in a wide range of applications. 


Signal motors are 
elnduction 
eShaded Pole 
eDC Low and Standard 


Voltage 


eAC-DC 
from 1/500 to 1/6 H.P. 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 


Offices in all principal cities 





NUTS 


FOR YOUR 


aD 


APPLICATIONS 


MILLED FROM THE BAR— 
cers sett 
ITT a ey 


Westfield nuts are made for every purpose, including 
applications that require extremely thin fasteners. 
These high grade nuts give you more economical 
production on your assembly line and add to the 
appearance of the finished job. Send us your drawings 
and specifications for recommendations and prices. 


RT) a Vg 


iS 38 82 ee 


Sturdy strength to withstand thermal and physical shock 
is the outstanding characteristic of this heavy duty insu- 
lator. Also, it embraces every recognized advantage of 
high quality porcelain. It resists arcing and high volt- 
age. It is unaffected by heat, cold, fumes, moistyre and 
most acids. It will not carbonize nor corrode under long 
years of service. And it is typical of Universal engineer- 
ing and craftsmanship in producing porcelain insulators 
designed for specific applications. Put the advantages of 
porcelain to work in your products. A Universal engineer 
will be glad to consult with you. No obligation, of course. 
Write or wire, 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST STREET SANDUSKY, OHIO 


TRADE MARK 


ELECTRICAL MANUFACTURING 





two other qualifications insuring | 
performance, reliability and | 
durability: 
And another important 
money-saving advantage 
to coil users: 


OVER 30 YEARS 
SPECIALIZATION 


Hundreds of special parts that are 
standard with us, are available for your 
coils, greatly reducing costs. 


® 
2 PLANTS EQUIPPED FOR 
TODAY'S PRECISION DEMANDS 


Send B/P or specifications without obli- 
gation. Estimates will be promptly fur- 
nished on any winding need. Wire or 
write 


Precision-Made Coils for Every 
Electrical Purpose 


DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST., KENTLAND, INDIANA 


BURNLEY 


THE ORIGINAL 


EY A FAVORITE 
Ura, FOR 45 YEARS 


Coy) . 
MAKES SOLDER FLOW 


Approved by QUICK AND FAS Tid 


Underwriters’ Laboratories 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


NURKLEY SOLDERING PY 


SOL-REX 


REG. U. 8S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND CITY, 
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WITH WALKER-TURNER 
FLEXIBLE SHAFTING 


SIMPLIFY: Flexible shafting, properly designed, is 
simpler and less expensive than gearing, universal 
joints, belts, and other mechanical couplings, particu- 
larly where shafts are at an angle or where vibration, 
thermal expansion or relative movement are problems. 


SPEEDS ASSEMBLY: Simply slip the shaft 
fittings into sockets, tighten the casing 
coupling nuts, and the assembly's finished. 
No fuss over shaft alignment. No backlash 
or bearing adjustments. 


SPEEDS SERVICING: By loosening only one 
nut, the flexible shaft can be disconnected, 
permitting removal of control elements, or 
free access to parts behind the shaft. 


a edaede hs ibd i> ove speared 


Petr 


SAVES SPACE: Takes less space than gears 
or other mechanical couplings. Because it can 
**go around” closely grouped elements, and 
requires less space for servicing, it permits 
more compact designs and savings in 
materials. 


ro 


ied Lee Lo) hel adel ade 
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Walker-Turner's engineering experience 
and special manufacturing facilities can 
solve your problems in control or power 
shafting at lower cost to you. All types 
shafts, casings, fittings, and lubrication are 
available, 


$-4 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 





BELOW — Tapped Primary 
of 200/240 V, Secondary 
of 57/85 V at % KVA. 
Made for DC rectification 
for dry type rectifier. 


ABOVE—3 Phase ; - . 
ate Rectifying : : . . 

per 240, 5 eo 7 Flexible s = @ Easy to Mount 

125 ot 12% KV A. oe The style of reducer shown is built in 12 sizes, which 

rise.” 134% Rege- sa i ? — can be assembled for 12 different mounting positions. 

lation. wey — bases are also available. @ These machines 

. 4 can be furnished with specially designed Janette 

speed reducer motors of from 1/8 to 71/2 H-P., 

with output speeds of 1.89 to 447 R.P.M. @ Because ot this 

exceptional flexibility, special mounting adaptors are rarely 

necessary. @ We also build many other styles and sizes of 

Speed Reducers . . . both Motorless and Motor- 

ized . . . for standard and special applications. 


. 


= MADE TO YOUR ORDER 


N-W-L> custom BUILT TRANSFORMERS 


are meeting the unusual and special require- _| 
ments of electrical manufacturers every- | a E L AYS 
where. The makers of many instruments TELEPHONE TYPE, D.C.—A.C. 


and machines for laboratory and research MIDGET TYPE—AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


purposes as well as for industrial uses have 





benefited by our special knowledge. We 
design and manufacture in any quantity to 
, om . Sterling Engineering oe Sw. 


meet your requirements. 
LACONIA, N. H. 
Over 25 years of “Know-How” in the 


business of Custom Transformers for 


special or individual applications. For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


a - ¥ 
For Dipping 
Coils, Transformers, Condensers 
For Potting 
Radio Transformers, Light Units 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 


ve NDING a A is O ewe 0 m4 { 7 S and minerals for specific applications. Samples furnished on request 
eee ea Cee Va Le BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 
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Rsis lance Wire 


ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation ot elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 


ALLOY “C”: Nominally 60% 
Nickel, 15% Chromium, balance 
iron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
industrial equipment and domestic 
appliances. Operating temperatures 
up to 1700° F. Specific resistance 
675 Ohms/C.M.F. 


AS FINE AS 


DIAMETER 


ALLOY ‘'45”: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostats, 
and electrical measuring devices. 


KANTHAL: Exclusive manufactur- 
ers and distributors of KANTHAL 
wire ribbon and strip. An alloy 
containing Iron, Chromium, Alu- 
minum and Cobalt . . . for oper- 
ating temperatures up to 2462° F. 
Three grades, A-1, AS, DS; resistiv- 
ity 872, 837, 812 Ohms/C.M.F., re- 
spectively, at 68° F. 


48 
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ALLOYS “A,” “C,” and 45” produced as 
fine as .0006” diameter. 


Te 0. O.JELLIFF QQieraevtast® 
MFG. CORP. Maden sper 
48 Pequot Road TO 7:14) 
Southport, Connecticut 


e Faced with rising costs—with in- 
creased competition— many manu- 
facturers are finding that quality 
tools aid nimble fingers in cutting 
minutes off assembly and wiring 
time. 

Klein pliers are helping many 
manufacturers to get better per- 
formance on production lines. 
Their perfect balance prevents tir- 
ing hands. Their carefully aligned 
jaws assure a sure grip. Their 
sharp knives stay keen even after 
years of service. 

Make a note now to equip your 
workers with Kleins to enable 
them to save valuable minutes that 
mean so much to production costs. 


...has opened up new horizons for motor manufac- 
turers. Motor Manufacturers can now design motors 
knowing that NEPCO can design and build commuta- 
tors with the close tolerances and stamina to withstand 
the high speeds and temperatures necessary to meet 
their specifications. 

With this assurance many motor manufacturers are 
developing new uses for their motors and making 
present designs more compact. 

You can have this same confidence. Ask for further 
information today ! 


Ask Your Supplier 





This catalog, il- 
lustrating and 
describing the 
wide variety of 
Kleinpliers, will 
besentonrequest. 


Since 1857 ~ 


TL 


Mathias ai & Sons 


AL 3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS 
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ETT tara as) and Lae oy Precision Built Commutators 
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Development of for-; 

mulations rigidly tested 

to meet exact specifica- 

tions has made Surprenant 

Ps a leader and authority in 
; the field of plastics insulated, 


high frequency, low loss co- 


axial cable and tubing. A diver- 


F 
K 
] 

P. 

€ 


sity of facilities, wide range re- 
search and engineering service, 
unexcelled laboratory equipment, 
and a. wealth of experience 
enable us to match in every 
detail the requirements you 
name. We would appreciate 

the opportunity to furnish 


complete technical data. 


Dept. E 


PRODUCTS 
a er 


INSULATION CO. 
BOSTON 7, MASS. 


ELECTRICAL 
199 WASHINGTON ST. 


280 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics. 


Midwest 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET * CHICAGO 12 


538 NEW DEVELOPMENTS 


were reported during the past year . . . cover- 
ing materials, electrical and mechanical parts, 
equipment, finishes, etc., of vital interest to all 
engineers and designers of electrically operated 
products. Many more technological advance- 
ments are on the way. You will learn about 
them first in the pages of your ELECTRICAL 
MANUFACTURING. For recent developments 
as reported in this month’s issue—see page 150. 





Experience Solving 
Wire Stripping 
Problems. 
What Is Yours? 
Send your problem for 
prompt solution by 
Experienced Engineers. 
We also manufacture 

machines for 
WIRE CUTTING 
SCREW INSERTING 
SCREW TIGHTENING 


Catalog Upon Request 


LEAD-ALL PRODUCTS CO. 
24 E. 21st ST., NEW YORK 10,N.Y. AL. 4-2634 | 


ae SA 
MODEL 
No. 100 
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DEPENDABLE 


fimerican Beauty 


ELECTRIC SOLDERING IRON 


Preferred by those who measure the value of a tool 
by the service it renders, Soldering irons are 
made in 5 sizes and for low as well as 

standard voltage. 


* 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 
for regulating the temperature of 
an electric soldering iron when at 
rest. The thermostat is adjustable 
for various heats. 


American Electrical Heater Co. 
DETROIT 2, MICHIGAN 


SIMPLE and JO 
EFFICIENT 


COUPLINGS 


¥% This exclusive direct drive coupling, with rubberized cushion 

gripped permanently by die-cast ends, has no parts to get out of 

order, or to lubricate. Minimizes misalignment, free end float, and 

backlash. Custom-made for specific job. Lengths from 2-1/2” up. 

Bores 5/16”, 3/8”, 7/16” and 1/2”. A million giving satisfactory service. 
Write for sample and further details. 


GUARDIAN PRODUCTS CORP. 


216 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz G Polystyrene 

insulation, High Frequency Variable Condensers, Meter Type Dials, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 


Sr Usa UIA) 
150 EXCHANGE ST. 


MFG.CO. INc. 
0 09. UE Ce 
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DIRECT DRIVE. 


| teeives to meet the exacting Silicon Steel 
specifications set up by manufacturers of new 
electrical and electronics equipment, FOLLANS- 
BEE ELECTRICAL SHEETS and STRIP are 
produced in a complete range of types and qualities 
to comply with precise electrical and mechanical 
requirements. 


True, the supply of FOLLANSBEE ELECTRI- 
CAL SHEETS is very limited. In spite of peak 
production with the materials available your de- 
mands still far exceed our resources. 


However, in your long-range planning you will 
want complete details on the materials which will 
keep your products on the best-selling lists. 


When your production engineers demand rigid 
compliance with design standards in gauge, surface 
finish, punching quality, magnetic characteristics, 
it’s time to consult FOLLANSBEE for sound 
advice on selection and application of Silicon Sheets. 


me a 6KEEP YOUR SCRAP MOVING 
- “oe — TO THE MILLS REGULARLY 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 
Sales Offices—New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. Sales Agenits— Chicago, Indianapolis 
St. Louis, Kansas City, Nashville, Houston, Los Angeles, 


~~ San Francisco, Seattle; Toronto and Montreal, Canada. 
a Plants—Follansbee, W. Va. and Toronto, O. 


Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 


COLD ROLLED STRIP «+ ELECTRICAL SHEETS AND STRIP + CLAD METALS 
POLISHED BLUE SHEETS * SEAMLESS TERNE ROLL ROOFING 





MODEL 2405 


Volt-Ohm-Milliammeter 


25,000 OHMS PER VOLT D.C. 


SPECIFICATIONS 


NEW ‘“‘SQUARE LINE’”’ metal case, at- 
tractive tan ‘‘hammered’’ baked-on 
enamel, brown trim. 


PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 
changing radio tube. 


READABILITY—the most readable 


NEW ENGINEERING * NEW DESIGN * NEW RANGES Hh“ 


50 RANGES & REDeDOT LIFETIME GUARANTEE 
Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms on 6” instrument protects against 
per volt. defects in workmanship and material. 

5 A.C. 0-10-50-250-500-1000 at 1000 ohms 


per volt. 

Current: 4 A.C. 0-.5-1-5-10 amp. ee 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes—0-10 amperes. 

4 Resistance 0-4000-40,000 ohms—4-40 megohms. 

6 Decibel -10 to +15, +29, +43, +49, +55 


Output Condenser in series with A.C. volt 


ranges. ELECTRICAL INSTRUMENT C0. 


Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for complete description BLUFFTON OHIO. 


| SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


There is a BBB Brush for every electrical ap- 
plication . . . from toy trains to diesel-electric 
locomotives .. . for vacuum cleaners or giant 
generators. Every brush is correctly engineered 
and precision manufactured to best do the job 
for which it is specifically recommended. Each 
benefits from BBB’s 56 years of manufactur- 
ing experience. 


You'll find BBB a source of supply which is 
both dependable and, to all practical purposes, 
unlimited in scope. Your correspondence is 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


invited For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 
r Stamped Markings, as desired. Consecutively numbered tags a spe- 
cialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


$$$ $$ NATIONAL BAND & TAG CO. 
BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero II). DEPT. 9-389 NEWPORT, KENTUCKY 
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A Complete 
Geese 
Molding Service 


Industrial’s modern equipment offers an improved 
service. Rigid standards of workmanship guarantee 
satisfactory results in engineering, mold making, 
production, finishing and inspection. The latest 
methods of production and Industrial’s 26 years of 
Sie ML CMRI melt ym els 
economical and uniform casting of your plastic 
product or part. This unique service helps to 
improve your product without any extra cost to 
you. Specify Industrial today! 


ee STRIAL 


2035 W. Charleston Street, Chicago 47, Illinois 


tat t-te tt tat tha Krueger Soles & Engineering Co., 
j P.O. Box 419, South Bend, Ind 
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WILL “MAKE OR BREAK” 


YOUR APPLIANCES .... 


GIVE THEM A GOOD 


START IN LIFE Fs 


APPLIANCE © FIXTURE + HEATER 
PORTABLE TOOL + CORD ASSEMBLIES 


ROYAL ELECTRIC CO. inc., PAWTUCKET -R-I- 





MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 





A.C. CURRENT ANYWHERE! 


with 
KATOLIGHT PLANTS and GENERATORS 


Furnish same kind of current as city highlines for 
operating standard A.C. appliances and radios. For 
standby or continuous service. Ideal for farms, 
cottages, trailers, filling stations, resorts, construc- 
tion work, hospitals, etc. 


GOOD DELIVERY on 32 VOLT MOTORS. 
Available in %4, % and % h.p., all steel con- 
struction, high efficiency. Suitable for vertical or 
horizontal mounting. 

During the past few years, we have developed a lot 
of “know-how.” Give us a chance on your special 
requirements. Have facilities for building special 
motors and generators. 

Manufacturers of A.C. and D.C. Generators; Rotary 
Converters, Motor-Generators, Frequency Changers, 
Gas-Engine Driven Battery Chargers, High Frequency | 





Generators, etc. 


KATO ENGINEERING COMPANY 


{| 120 SPRUCE ST. MANKATO, MINNESOTA {||| 
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That’s our FUNCTION! 


There’s not a great problem involved 

\ to meet specific requirements ‘“‘on de- 

~} livery” .. . any wire can be manufac- 

tured “to pass.” But it’s another mat- 

ter to meet these same requirements 

year after year under the severe strains and loads 
in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


HUDSON WIRE COMPANY 


Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum 
Silk Covered 


& 
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SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 
ACCURACY # PRECISION # REASONABLE CHARGES 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence 5, R. I. 


COAT 


Powder Metallurgy 


MOULDED METALS COMPANY, INC. 


RRB racecar 


Powder-Die Pressed-Metal Parts to Your Design — 


Typical parts are: Magnetic Iron Cores - Contact Pole Pieces - 
Cams - Gears - Special Bearings - High Conductivity Alloys. 


SUM iae ee MCMC CC Mr ier) meme CM CM ce tae Gs 
vantage in powder metals. We seek and welcome small runs 
up te 50,000 pieces. We construct our own tools. 


MOULDED METALS COMPANY, INC. 


32 Sunset Avenue Watertown, Connecticut 


Powder Metallurgy 
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AUT 


UAT 


ie CBr 


ORD SSCS tO CEG 
Uses Hot Cathode Principle 
for 3 Outstanding Advantages 


I} Snap-Action 


High Load Rating 

12 amps. (110 V., AC) up to 
4PDT and 30 amps. 
SPST mercury switch 


Trips by either an 

external contact 
carrying only 3 micro- 
amps—or, by external 
circuit resistance of 1 
megohm. 


Request Engineering 
Data Sheet 44 Today 


® Automatic Temperature Control Co., Inc. e 
© 34 E. Logan Street Philadelphia 44, Pa. e 


Ask Us About Them—any small stamp- 
ings your product may require. Illustrated 
are just a few of the thousands of diver- 
sified forms Hubbard has produced. Look 
them over; one may be close to what you 
need. Send in your particular specifica- 





tions or drawings. 


Hubbard also makes Springs, Spring Parts 
Wire Forms, all kinds of Cotters 


M. D. HUBBARD SPRING CO. 


525 CENTRAL AVENUE *+ PONTIAC 12, MICHIGAN 
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me. 
We're Not 
Completely 


WHILE there are We ARE 
several disturbing fac- SHORT OF 
tors that prevent us wees 
from filling some or- 
ders from our regular 
customers as well as 
from accepting some 
new business, such as 
(1) the manpower 
shortage (we have not 
had a full force of skill- 
ed workers in several 
BUT years), (2) higher pro- 
WE HAVE duction goals by pres- 
Sie ent customers, (3) 
asia - acute shortage of some 
ceramic materials; 
STILL, we have the 
organization, the most 
modern facilities, the 
experience—and often 
a surplus of some mate- 
rials. This means that 
while we may not be, 
able to fill orders for WE 
a certain part, we HAVE 
might be able to give A SURPLUS 
almost unlimited pro- a 


: SOME 
duction on some other. MATERIALS 


saps 


PORCELAIN CG 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 





. SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 


: | rpc fears mm We are doing just that, satisfac- 
with a torily and economically, for many 
Corrosion and Acids exacting buyers. Send us your 


fluoric) e °° ° ° 
inquiries; no obligation. 


H ria OTT Terlh ay 


AKRON PORCELAIN 
PROPERTIES 


Rock Like Permanence 
Diversity of Formulas 


: Glazed or Unglazed 
You get added sales value because appliance dealers 


from coast to coast know and prefer Robertshaw oven 
heat controls. You get better oven performance because 
of the sturdy, powerful snap-action mechanism. Non- 
fatiguing, sensitive to exceedingly small temperature 
changes and highly accurate, it will maintain close dif- 
ferentials indefinitely. 





MODEL Cl 


With automatic selector 
switch. Designed to control 
2 elements esther individu- 
ally or simultaneously. 


Robertshaw models include 
thermostats for dressing steri- 
lizers, autoclaves, incubators, 
electric and oil ranges, ovens, 
water heaters, laundry ma- 
chines, deep-fat fryers, coffee 
urns, food carriers, chicken 
brooders and many other uses. 
Write for full information. 


RELIEF Ss 
nd torque: 
ature. 


A Manual for Range Salesmen Especially 


ill no} injure wire. NTACTS 
will not g. CUBE Tap CO ae 


oriovs $! 


Here's a sales manual that will help you train G a 
your own and dealer salesmen to do the kind HEATER PLU Be zes. SO 
of a selling job that will put modern ranges Precision spring te RING COMPA 

at the head of the Peacetime shopping list. HEYMAN MANUFACTU Kenilworth, N- 4- 


Write for free copies. 
500 Michigan Av®- 


on. V 
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WHERE YOUR JOB IS NEVER JUST 
ONE OF A SERIES OF “NUMBERS”! 


Day in, day out, a steady flow of spring and 
screw machine product work goes through 
the Peck plant, but not one of these consign- 
ments is ever regarded as a “run of mine” 
job. Some one is personally responsible for 
the correctness of every piece of work — even 
if it is just a little 8-32 machine screw or a 


simple wire helix. 

Occasionally we are asked to ease up a bit 
on our standards, but the answer is always 
and invariably NO! Even were we disposed 
to lend a willing ear to such “appeasement,” 
we would have confusion throughout the 


plant. For workmen who all their lives have ° e 
held rigidly to a high standard would have Every job entering the Peck plant 


a difficult time trying to depart from that is somebody’s personal obligation! 


standard and still maintain production. 


Peele SPRINGS & SCREW MACHINE PRODUCTS 


“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 20 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


1729 Easth Ave. ° : . a. 
WIRE STRIPPER co., E Cleveland, Ohi Time-tested and proved is the performance of this 
einen foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 

known manufacturers and suppliers of flexible 

z Aaent: shaft machines, dental engines, hand grinders, 

Purchasing gone: jeweler’s lathes and sewing machines; it has other 
G ENOUGH applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 


Quadrig cial requieme “ a : ; 
your. stondord Flat. finishing, friction, wire np ing into your plans this quality low price rheostat. 
speci iced mony more. Also small me 
minals, : 
in. 
eee WASHERS 20 | 


MEMO To the 


y promptly, for 


. it 
a delivers any eee om, to your 


C LAKE AT FOURTH, RACINE, WISCONSIN 
: turing Go. 
The Quadriga Manufach er" |, 9B RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
Le aie Chicago 10, Wl | GENERATORS, TOOLS AND APPLIANCES 
215 West Grand Ave ee 
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Write a a catalog. 





Non-insulated Coils ... Automatically Wound 
...on Forms or Directly on Cores or Bobbins 


You have an opportunity, with the No. 102 Uni- 
versal Coil Winding Machine, tosynchronize production 
by matching the machine’s winding time to the oper- 
ator’s handling time. 

Up to three automatically-controlled winding heads 
are supervised by one operator, and winding is sched- 
uled so that while manual operations are performed 
on one head, the other heads continue producing. 

The No. 102 Universal Coil Winder is being used 
by scores of manufacturers in production of relays, 
field coils and other requirements where high output 
and extreme accuracy are vital. 


FEATURES 

Each winding head automatically controlled by elec- 
trically-operated counter which disengages clutch at end 
of required number of turns... . Readily-adjustable 
mechanism for governing wire-layer length no extra 
cams. ‘‘Traverse’’ changes easily made... . Receding- 
type wire guide holders permit guiding close to work and 
shifting guide wheel to clear coil as it is taken from arbor 
or chuck. . . . New-type tensions handle wires No. 46 and 
even finer over long production runs without breakage. 
Coil lengths: ’’ to 1144” with standard fittings 

Lo’’ to 3’’ with supplementary attachment 

Maximum coil diameter: 314” 


Wire turns per layer: 10 to 800 (with supplementary gears.) 
Maximum winding speed: 2500 r.p.m. 


Cross - wound coils (lattice - type) — 
Bulletin 84 


Layer-wound coils, cotton-insulated or 
non-insulated — Bulletin 36 — 103 


Gutter - wound coils (heavy duty) — 
Bulletin 98 

Paper-insulated coils — Bulletins 104 
and 105 


23.5.64 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 
A Wide Range of Winding Machines for a Wide Range Oy a 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168.000 
pulls — on and off — with. 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . 
to Safety. 


. . Switch 


ELECTRICAL DIVISION 


MSGIL 


Speeds All Types of 


MANUFACTURING CO., INC, 
VALPARAISO, 


INDIANA 


ASSEMBLING OPERATIONS 


Designed to do precision staking of 
both fixed and movable joints, the 
Weber Automatic Staking Machine 
is ideally suited to do all types of 
assembly work with greater speed and 
uniformity. Send for folder that 
shows point by point Weber Staker 


superiority. 
MACHINE 


WEBER ‘core. 


59 Rutter Street 
Rochester 6, N. Y. 


( ie, NO harmful FUMES * 


; 


yw - with RUBYFLUID FLUX 


Avoid harmful fumes—objectionable odors by using Rubyfluid 


Flux (paste or liquid) on all soldering jobs. 


Wets out freely 


gives strong, neat unions, is fast acting 
and economical. 

Ruby’s stainless steel flux does not re 
quire excessive heat or special equipment 
Does not discolor metal. 

See your jobber or write direct. 


RUBY CHEMICAL CO. 


Columbus 8, Ohio 


ELECTRICAL MANUFACTURING 





VP Aas 
MORE 


GOTHARD INDICATOR 
LIGHTS 


BEAR THE Uy LABEL 


Than any other make! 


No. 1143 is intended There’s an  underwriter-ap- 
for use in connection 


with 110 V. current. proved Gothard Indicator light 
ell-ventilated 1 
a petesisia to meet your every need— 
socket, it takes whether large or small — re- 
Mazda No. 44 lamp. 
Self-threaded Lucite 9@rdless of voltage. Models 
Cap fully protects #1143 and #1217 — illus- 
bulb, but is easily a 
removed for replace- trated — are typical of the 
ments. wide range of Gothard lights 
designe 
No. 1217 is designea d@#igned to help you meet the 
for neon lamps with increasing demand for UL 
only % watt con- . 
sumption—$,000 br. labels on electrical home ap- 
life. Produces pliances. 
steady, pleasing 
“glow” distinctl 
visible from AL 
angles, Molded 
Bakelite socket. 


For complete information 
on these superior lights— 
as well as the many other 
Gothard Indicator Lights 


write today for our free 
f | | catalog. 


MANUFACTURING COMPANY 


2120 Clear Lake Ave., Springfield, III 
EXPORT DIVISION: 25 WARREN ST. «© NEW YORK 7,N. Y 


Ready-to-Use Liquid Cement 


High Test—Quick Drying—W ‘ater proof 


Stable over a wide temperature 
range. Unsurpassed in manufac- 
turing and repair work where 
speed and strength are must re- 
quirements. Has high dielectric 
qualities and good impact resis- 


tance 
NOG SD) Write for sample’ and test this 
ay, 


A product with a 

36 YEAR RECORD 
of Efficient Performance 
in the Electrical Field 


superior product to your own 


ven- ° ° 
for conven satisfaction. 


ience in 
tubes; pint, Also special adhesives sup- 
d plied for special require- 
que? an ments. Send us your prob- 
gallon cans lems. 


AMBROID CO., INC. 


EST. 1910 


} 305 FRANKLIN ST., BOSTON 10, MASS. 


NOVEMBER 1946 


“ELEKRAFT MANUFACTURING CO. 


8 ACKERMAN AVENUE, CLIFTON, N. J. 





UPPER JEWEL SUPPORT 
CERAMIC POINTER STOPS 


ALNICO MAGNET CONTROL SPRINGS 


BALANCE 
WEIGHTS 


MAGNETIC 
SHUNT 


EXTRA LARGE 
CLEARANCE SPACE 
CORE PIECE Be FOR MOVING CON 


LOWER JEWEL SUPPORT 


PRECISION MACHINED 
POLE PIECES 


1. MAGNETS OF ALNICO, the most stable magnetic ma- 
terial available, are used in all DC instruments. 


2. LARGE CLEARANCES, between core, moving coil, and 
magnet pole pieces assures freedom of movement by 
eliminating sticking due to moving element rubbing on 
adjacent parts. 


6. JEWEL SUPPORTS are machined and assembled with 
aid of precision gauging fixtures to maintain perfect 
alignment. 


4. CONTROL SPRINGS are fabricated from the highest 
quality phosphor bronze. 


$. CERAMIC POINTER STOPS are used to prevent damage 
to thé pointer due to accidental application of sudden 
overloads. 


6. BALANCE WEIGHTS of helical type phosphor bronze are 
used to balance the moving element, so formed as to 
eliminate slipping or shifting. 


7. MAGNETIC SHUNT is standard equipment on each DC 
instrument, insuring uniform damping characteristics. 


All ranges AC and DC are available in 242”, 342”, 442” 
sizes, both rectangular and round case styles. Inquiries for 
complete information and engineering service are solicited. 


BURLINGTON INSTRUMENT COMPANY 
509 Fourth Street > BURLINGTON, IOWA 
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nase aU 
LF) POWERED va 
stb ALWAYS-DE- 
PENDABLE —E.M.C. 
MODEL ST Teme tenho 


* 


MODEL 10” 


EFFICIENT, reliable, day-in day-out 
SPECIFICATIONS 


service furnishing low-voltage D.C. 
power for modern electric bus heat- 
ers in a typical effective application © Completely Enclosed 
for the E.M.C. Model ‘10 Motor. 

This same precision-built unit is serv- @ Precision Built 

ing with equal success in many other 
places in the transportation and in- 
dustrial field. 


You'll find Model ‘10°’ has the 
stamina to deliver stellar perform- 
ance under many demanding condi- 
tions — abrasive dust or explosive at- 
mospheric conditions for example. 
Highly satisfactory for continuous 
service or short duration high out 
put operations. 


Ball Bearings Throughout 
Dynamically Balanced 


Wound Shunt or Series 
for DC Applications 


Voltages from 6 to 115 


1/13 h.p. Maximum for 
Detailed Short Duty Applications 
Information 


Upon Request 


ELECTRIC MOTOR CORPORATION 


Division of Howard Industries, Inc. 
RACINE, WISCONSIN 


TRADEMARK 


4 REGISTERED 


HEAVY DUTY 
LONG WEARING 


FLEXO, is once again leading 
the way in the production of 
high quality copper wire and 
cable. 

Flexo, manufactures uninsu- 
lated, extra flexible copper cable 
and braid. Bunched or stranded 
copper wire—uninsulated bare or 
tinned single strand wire—are all 
made to provide heavy duty, long 
wearing performance. Write Flexo 
for catalog, price list and addi- 
tional information concerning your 
particular needs. 


FLEXO WIRE} 


70 W. First St., Oswego, N. Y. 
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1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 

4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 

Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Merar Propucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 





LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION 


% For RADIO Communication Use. 
% HIGH DIELECTRIC .. . Rugged, Dense, 


Impervious to Moisture. 
% Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 


EAST LIVERPOOL, OHIO, JU. S. A. 
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CANNOT BE IMPROVED? 


Ny The spring problems of our customers are really 
a our adopted children. Springs, even tiny ones, 
iar are vital organs in any mechanism. Often what 
seems the obvious spring design is used for 
years, simply because a better suggestion has never been 
made or adopted. But when expert experience is applied 
to your needs, it frequently produces a more efficient, 
longer lasting, trouble-free product. 


Reliable equipment and personnel are TOPS. We have 
the facilities and materials to give you fast service. We 
have competent men in all phases of spring making: sound 
engineering, metallurgy, heat treating and tempering tech- 
nique, scientific quality control, modern production meth- 
ods, and cost analysis. Our big objective is always true 
craftsmanship—and that means precision springs, wire 
forms, and stampings. 


@ When sending inquiry, describe springs as com- 
pletely as possible, sending sketch, samples, or 
blue print. Mention any special requirements 
known, such as working space, initial tension, 
and load. Our engineers are ready to work 


with you. Catalog on request. 


| THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. 


Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON MERLE EEE 


EL 





DIE CASTINGS 
THERESA Spot 


IN YOUR PLANT FOR A 
Lester-Phoenix MACHINE 


@ Every manufacturer and diecaster who 
knows LESTER equipment will find a spot for 
the new LESTER-PHOENIX machine. 


@ They know that LESTER-PHOENIX die- 
castings are smooth, dense, low im porosity 
... that LESTER-PHOENIX sets new production 


records and lowers production cost. 


@ Partial list of ‘‘firsts’’ on the new LESTER- 

PHOENIX diecasting machines: One-piece, cast 

alloy steel frame . .. Largest and strongest 

die-height adjusting screw . Faster die 
opening and closing . . . Four metal-to-metal 
columns keep die closed . . . Independent con- 
trol of both injection speed and injection pres- 
sure ... Highest final pressure until casting 
chills ... Positively supported platens eliminate 
flash—and make better castings for you. 

W rite 


telling what metal you cast and we will serd 
Today complete LESTER-PHOENIX data 


LESTER-PHOENIX, INC. 
2635 CHURCH AVE., CLEVELAND 13, OHIO 


SIMPLEX 
aT ee 
AND CUTTERS 

e@ CLEAN CUTTING 
@ PRECISION STRIPPING 


e@ FAST WORKING 


e@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO: MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS © DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 


nner tC 


aia dst 


ESTABLISHED 1893 
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BAAER CONTACTS | 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUMs 


yy 
HE making of contacts and the furnishing of platinum, silver 


and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


HIGHEST QUALITY 
FOR 47 YEARS 


Te Kester engineers will gladly ey) 
nan assist you in working out any ‘ 
flux or solder problem. Write Better Cord Sets 
fully, without obligation. yy 


KESTER SOLDER COMPANY for 


4209 Wrightwood Avenue, Chicago 39, Illinois 


Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. B € tter A Pp pli ances 


We are shipping more and more 


For small electric coils. reactors and paper tubes 


N FUTR EL EC CORWICO products now... 
wee - and hope that we shall 5 
AY) le Ta PHD soon be able to report ' 


aren 3 ‘normal conditions 
GUMMED PAPER 


(Onn 
Neutral eae High Dielectric a 
NEUTRELEG Gummed oases ee ern cornis 
to resist the flow of electricity. Entirely free from weak 
Spots. pin holes or Imperfections. Perfect for square, rec- 
tangular or round tubes. Write for complete information. WIRE COMPANY, INC. 
PAPER MANUFACTURERS CO., Phila. 23, Pa. 15 Park Row, New York 7, New York 
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@ We can supply wool, hair 
and jute felt in any form for 
many uses. Felt is highly ver- 
satile material for thousands 
of products—as washers, 
channels, pads, gaskets, ete. 

Western Felt—processed 
from wool-soft to rock-hard 
—does not fray, ravel or lose 
its-shape. Cut to amazingly 
close tolerances—it has un- 
limited uses for component 
parts. 

Improve your product by 
using Western Felt for its 
superior functional qualities 
—insulating, sound deaden- 
ing, cushioning shock, unusual 
resistance to water, oil, heat 
and age, etc. 

Western Felt Works engi- 
neers are ready to help you 
select the right felt to match 
your needs and specifications. 


WESTERN FELT WORKS 


4035-4117 Ogden Ave., Chicago 23, Ill. 


Branches in Principal Cities 


A MOST COMPACT RHEOSTAT 


Type 2462F is designed for 
relatively low wattage, and it 
fits into an exceptionally small 
space. From the back of the 
panel it measures only % of 
an inch. 

Its terminals ‘are ideal for 
easy, rapid crimping and sol- 
dering. 

The shaft and bushing are 
fully insulated from the con- 
tact mechanism, so the rheo- 
stat can be mounted on a metal 
panel. And this little 10 watt 
rheostat is tested for 1500 volt 
breakdown. 

Other types of Hardwick- 
Hindle rheostats, and our 
many resistors offer you val- 
uable exclusive advantages 
also. 

Write today. Our engineers 
are always at your service. 


ACTUAL SIZE OF RHEOSTAT 


HARDWICK, HINDLE, (NC. 
RHEOSTATS and RESISTORS 

Subsidiary of THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. ESTABLISHED 1886 U.S. A. 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Quarries: 


Portland, Maine Monson, Maine 


ILSCO ELECTRICAL CONNECTORS 


THEY’VE GOT EVERYTHING ! 


CERTAINTY 
Installed for keeps. 


STRENGTH 
Six times more than 
required 
ACCEPTANCE 
Used everywhere! 


SIMPLICITY 
No special tools. 


APPROVED 
Underwriters’ and 
Canadian 


Write for 48-page Illustrated Catalog 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


Cincinnati 27, Ohio 
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SOLDERING 


Select the NEW G-E 
CALROD SOLDERING 
IRONS with the “‘non- 
freezing,“” easy-to- 
replace, calorized- 
copper tips. They 
simplify maintenance 
in your shop. Gen- 
eral Electric Com- 
pany, Schenectady 
5, New York. 


WRITE FOR BULLETIN 
GEA-4519. 


GENERAL ( ELECTRIC 


A35-YEAR Brees 
DN. MM ccincoring dats asd val 
uable information that will 


° ° help you solve your lubri- 
Lubricati abe) cating problems. 


cs 
Devices ats ata 
SPECIAL COVERS 


SIGHT GAUGES MULTIPLE 
& DRIP FITTINGS 
RI > OILERS 


“ye —s«OIL & GREASE 
Pe _-— SEALS 
SS 
b 


i ff 
tet 


GREASE 


SIGHT 
GRAVITY FEED CUPS 


OILER 


FITTINGS < 
& ACCESSORIES li 
a 


If you do not have Gits Catalog 
No. 60— Write for it! 


Girs BEos. MFG. Co. 


1840 S. Kilbourn Avenue . Chicago 23, Illinois 
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WANTED 
URGENTLY! 


IN ALL SIZES from 
No. 12 GAUGE through 


No. 40 GAUGE 
PARTICULARLY NEEDED! 


are: 


No. 12 
No. 22 
No. 24 
No. 26 
No. 27 
No. 33 
No. 40 


We will buy any quantity from 
25 lbs. to 10,000 lbs. 


HAVE SMALL QUANTITY OF WIRE 
TO TRADE IN EXCHANGE FOR THE 
ABOVE, IF SO DESIRED. 


SHEET STEEL 


18 GAUGE 
20 GAUGE 
22 GAUGE 


In HOT ROLLED — COLD ROLLED 
or TERNE PLATE 


These sheets should preferably be 
PRIME SHEETS 36” x 120” although 
any size from 9” x 36’”—Minimum 
will be accepted. 


WILL BUY ANY QUANTITY! 
WRITE or WIRE IMMEDIATELY 


cnhiameapvs TELEVISION & RADIO CO. 
ONT hada eee ek aL 
. PAUL 1, MINN. 





NOW 
A Much Needed 


Insulation 


Service 


to monufocturers of armatures, ballast 
and electronic transformers, and other 
wound electrical products. 


We now offer you the same insulating varnishes and 
molding compounds that we have used for years in 
our own coil winding work. These products are the 
development of Acme engineers—the result of care- 
ful research and actual application during the period 
of two world wars. 


Acme’s Own 


INSULATING VARNISHES 


SYNTHETIC THERMOSETTING 


Outstanding advantages: very flexible baking schedules 
—low viscosity and high solids content—low drip co- 
efficient, thorough impregnation with material reduc- 
tion of “voids,” and rapid, deep-drying. High dielectric 
(over 1800 v. per mil) —excellent chemical and insula- 
tion resistance—unusual bonding strength. 


COIL MOLDING COMPOUNDS 


War-tested, thermosetting, organic resin compounds 
which are practically 100% solids and not thermoplastic. 
The real remedy for “voids,” heat, moisture and 
“corona” troubles. 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. 
Make flexible, moisture-resistant, outside films of 
fine insulating quality under elevated temperatures. A 
permanent impregnant for shallow-wound coils. A good 
outside dip for field and controller coils, transformer 
windings, etc. 


Send for the New Acme Catalog 


Aeme 7 
NEW HAVEN, CONN. 
THE ACME WIRE CO. 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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PPORTUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated 


clo ELECTRICAL MANUFACTURING, | 


1250 Avenue of the Americas, New York 20, N. Y. 


WANTED 


Large quantities of S. P. S. T.: S. P. D. T. Intermediate Off 
D. P.S. T.; D. P.S. T. Intermediate Off; 6 Amp. 110 Volt Togg); 
Switches with Screw Type Binding Posts ONLY. Also larg: 
quantities of 18/2 and 16/2 Heater Cord. Box O-69. 


PLANT PERSONNEL AND ADMINISTRATIVE 
ASSISTANT 


College graduate, 27 years of age, married, 3 years as Naval 
officer handling personnel and industrial plant contacts. Als« 
3 years in industry, supervisory capacity. Live in New York 
though will go anywhere. Box N-74. 


WORKS MANAGER WANTED 


Responsible for all phases of production. Must be excellent 
administrator with good mechanical background, thoroughly 
experienced in mass production of electro-mechanical prod- 
ucts. 800 employees. Location in western New York. Givé 
complete details—age, education, experience, salary. Box 
N-73. 


WANTED—Designing Engineers 


For expansion program at the Brooklyn, New York labortory 
of a nationally known manufacturer of automatic machines 
Experience on intricate mechanisms desirable. Please send 
complete resume, education, experience, age and salary ex 
pected. Box N-75. 


CHIEF ENGINEER, E.E., 
11 years experience, presently employed, specializing in 
AIR CIRCUIT BREAKERS AND RELAYS 


Desires to broaden activities and responsibilities. Able to 
start new department. Has own patentable designs. Agé 
35, married. Box N-77. 


ELECTRICAL SALES AGENTS 


With opening for one additional line, desires contact with 
Manufacturer who has product of interest to wholesalers and 


utilities located in Eastern Territories. Box N-78. 


SALES ORGANIZATION WANTS ADDITIONAL 
PRODUCT 


Electrical and Mechanical engineers established 15 years cov- 
ering New York, New Jersey and Connecticut desire addl- 
tional electrical or mechanical item for sale to manufacturers 
of machines or instruments for use in their own manutac- 
tured product. Relays, resistors, switches, capcitors or oter 
components. Box N-79. 
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the rule rather than the exception in many 
present day motor and generator applications. 


The correct brush for such service guar- 
antees reliability of your equipment and 
insures economy of maintenance. 


Our engineers have the experience nec- 
essary to recommend the exact grade of brush 
for your equipment and for your particular 
operating conditions. 


For information, simply call or write to- 
day without obligation. 


FcORPORATED 


LONG ISLAND CITY 1, NEW YORK 


1629 Telegraph Ave. 453 So. Spring St. 343 So. Dearborn St. 
Oakland 12, Cal. Los Angeles 13, Cal. Room 802, 
Tel. Glencourt 5838 Tel. MUtual 3824 Chicago 4, Ill. 
Tel. WEbster 4936 


CARBON BRUSHES 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 

at the bench; ready 

for the layouts in a 

few minutes. The 

dark blue background 

makes the scribed layout lines show up in sharp relief, and at the 

same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information ard tolerance, 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. lo‘ 
In Canada: 444 Pacific Ave., Toronto, Ont. 


lto 10,000 ohms. Stand- 
within 


9 


Power rating: 2 watts 
average. 


% Clarostat Series 43 wire-wound po- 


tentiometers and rheostats are inter- 


Larger gauge, or more wire small gauge 
in same winding area. No insulation strip 
necessary. Vulcanized flanges. Swaged lock 
ing tube ends. Spirally wound, maximum 
One-piece Bobbin strength, lightest weight. Send for sample 
for speaker to your specifications 


voice coils 


PRECISION PAPER TUBE CO. 


Also Dielectric Paper Tubes 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
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RECTANGUL 


oa 


Single tap at center 
can be provided. 
Tapers not practical. 


w 


300° mechanical ro- 
tation; 280” electrical, 
without switch, 26( 

with 


changeable mechanically with composi- 
tion-element Series 37 Clarostat 
Dependable. 
Often preferred to 


controls. Space-savers. 


Long-life. larger 
controls for resistance values up to 
10,000 ohms linear. Bakelite body with 


metal cap. With or without power switch. 


* Write for Literature... 


PA 


285-7 N. 6th St., Brooklyn, N.Y 


PCR he 





WITH CENTRALIZED CONTROL 


WARD 
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Convenience and accessibility of controls are 
but two of the many potent arguments for 
centralized control. Here are a few of the 
advantages:— 


SAFETY of dead front enclosure with operation 
of all mechanisms from the front offers greatest 
protection to your operator. 


SIMPLICITY of installation and wiring results 
in reduced costs. 


SPACE SAVING with the single enclosure is 


ONE MAN 
IN ONE PLACE CONTROLS EVERYTHING 


accomplished. Frameworks and wall supports 
are not needed. 


ENGINEERED CONTROL to meet your own re- 
quirements at little or nothing above the final 
cost of individual control units. 


These are but a few of the reasons why alert 
engineers are specifying centralized control for 
modern plant installations. 


Let us show you the benefits. A Ward Leonard 
engineer will gladly help you to select a 
centralized control to meet your exact needs. 


RELAYS ¢ RESISTORS ¢ RHEOSTATS 


Electric control ~ devices since 1892 


LEONARD ELECTRIC COMPANY 
34 SOUTH STREET, MOUNT VERNON, N.Y. » 


OFFICES 


Typical 
Centralized Panel 


Front View 


i Rear View 


IN PRINCIPAL CITIES 
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acme Aluminum Alloys, Inc. 


Acme Electric Corp. ve 


Acme Wire Co. ; 

Adams & Westlake Co., 
Aerovox Corp. ea 
Aircraft-Marine Products, Inc. .. 


The 


Air Express, Div. Railway Express, Inc.. 


The 


Akron Porcelain Co., 
Alden Products Co. 
Alliance Mfg. Co. 
Allied Electric Froducts, Inc. 
Allmetal Screw Products Co. 
Aluminum Co. of America 
Ambroid Co., Inc. 
American Brass Co., The 
American Cyanamid Co. 
American Decalcomania Co., Inc. 
American Electrical Heater Co. 
American Gas Accumulator Co. 
American Insulator Corp. 
American Lava Corp. 
American Machine and Metals, 
United States Gauge Div. 
American Magnesium Corp. 
American Rolling Mill Co. 
American Screw Co. 
American Steel & Wire Co. 
American 
Amperite Co. 
Anaconda Copper Mining Co. 
Ansonia Electrical Div., 
tric Corp. 
Arkwright Finishing Co. 
Armstrong Cork Co. 
Atlantic Screw Works 
Atlas Bolt & Screw Co. 
Automatic Switch Co. 


Automatic Temperature Control Co., 
202, 220. 


Baer Co., N. S. 

Bakelite Corp. 

Baker & Company, Inc. 
Barber-Colman Co. 
Barnes Co., Wallace 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Biwax Corp. 

Bodine Electric Co. 


Bound Brook Oil-less Bearing Co. 


Bridgeport Brass Co. 
Bristol Brass Corp., The 
Brown-Brockmeyer Co., The 


Buffalo Bolt Co. 


Bunting Brass & Bronze Co., The 


Burlington Instrument Co 
Burndy Engineering Co., Inc. 
Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 
Cambridge Thermionic Corp. 
Capacitron Co., The 


Carbide & Carbon Chemicals Corp., 


Union Carbide & Carbon Corp. 
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400-ampere switch by The Barkeleu 
Electric Manufacturing Co., Middletown, Ohio 


WIDE VARIETY OF REVERE METALS PERMITS 
EXACT SPECIFICATION TO MEET CONDITIONS OF USE 


Note the number of different Revere Metals 
used by Barkelew in this switch, in order to 
assure low losses, reliability, accuracy, long life 
and economical manufacture. 


1. Electrolytic Copper. For full conductivity. 

2. Free-Cutting Copper. For quick, economical, 
trouble-free machining; in this case, producing 
sharp, clean, accurate slots and tapped holes 
in the copper base blocks. Free-cutting copper 
is rated in excess of 70% machinability of free- 
cutting brass, depending on type of operation. 

. Herculoy. Has the strength of mild steel, the 
corrosion-resistance of copper. The Herculoy 
washers in this switch assure permanence of 
pressure. 

. Brass. Washers, stamped out of sheet. 

5. Free-Cutting Brass. Nuts, machined from free- 
cutting rod. 

6. Cast Electrolytic Copper. For nuts not presenting 
machining problems. 


Materials were very carefully chosen in design- 
ing this switch. For example, the hinge block 
for the high clip must have two slots milled 
in it to receive the clip leaves; Revere Free- 


Cutting Copper was selected for its superior 
machining Tocecnatinien: Slots in the lower 
hinge blocks are sawed all the way through, 
and here Revere Hard Drawn Electrolytic 
Copper is suitable. 

Revere will gladly cooperate with you in 
working out the most advantageous applica- 
tion of metals to your products. Revere Metals 
are: Copper and Copper Alloys, Aluminum and 
Magnesium Alloys, Electric Welded Steel Tube. 


REVERE 


COPPER AND BRASS INCORPORA!‘D 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New Y ck 
Mills: Baltimore, Md.; Chicago, Il; Detroit, M. ?.; 
New Bedford, Mass.; Rome, N. Y.— Sales Offi: 
Principal Cities, Distributors Everywhere 


Listen to Exploring the Unknown on the Mutual ‘t- 
work every Sunday evening, 9 to 9:30 p. m., 





